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EXECUTIVE SUMMARY

A major goal of the Shipboard Mobility Fuels Research and Development program is to broaden the fuel
procurement specifications for MIL-F-16884H to utilize all petroleum fuel sources and fuel refining processes.
 The Fuel Qualification Procedure project will define an overall approach for qualifying fuels and determine
the necessary fuel property revisions to expand the MIL-F-16884H fuel specification to include a broader range
of distillate fuels.

The High-Speed Diesel Engine Test Plan objective was to determine fuel property limitations on the
performance and durability of Navy high-speed diesel engines (HSDE).  The test plan was divided into five
areas of study: fuel injection, cold startability, durability, thermal stability, and performance.

The objective of the HSDE performance evaluations was to determine the limits of fuel properties that will
provide fuels of acceptable performance in Navy HSDEs in terms of an engine's ability to dependably produce
the necessary level of power required to accomplish its mission.  The HSDE test plan was developed based
on the following criteria:

� Engine selection – equipment surveys
� Test fuels – worldwide fuel availability and property variations
� Lubricating oil – military specifications
� Test cycles – Navy equipment mission profiles

Based on the population of high-speed diesel engines in the Navy's inventory, the five engines (or engine
families) included in the test plan were the Detroit Diesel Corporation 53, 71, and 149 series engines, the
Westerbeke 4-108, and the Cummins NH-220G.  The injection/combustion systems on these engines are
representative of approximately 94-percent of all Navy high-speed diesel engines. 

This report documents the performance evaluations of Detroit Diesel Corporation 6V-53N and Cummins NH-
220G engines operating largely on broadened specification military diesel fuel, MIL-F-16884H.  The
performance evaluations also included a fundamental study of the relationship of fuel properties to various
combustion phenomena measured in one cylinder of each test engine.  Included are engine and test fuel
specifications, engine performance analysis, engine operating data, and test fuel data.  A multivariate analysis
of fuel properties with engine performance variables revealed acceptable fuel property correlations with engine
combustion variables.  The power production and fuel consumption correlations were dominated by the test
point variables’ speed and load included as independent variables.  Additional multivariate analyses performed
utilizing a transformation of the independent variable load revealed acceptable fuel property correlations for
power and fuel consumption.  Kinematic viscosity, net heat of combustion, specific gravity, and hydrogen
content influenced the power and fuel consumption of the Cummins NH-220G.  The power and fuel
consumption of the Detroit Diesel Corporation 6V-53N was influenced by kinematic viscosity, net heat of
combustion, specific gravity, hydrogen content, aniline point, and boiling point distribution.
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1.0 INTRODUCTION

1.1 Shipboard Mobility Fuels R&D Program Overview

The Shipboard Mobility Fuels Research and Development (1) program’s overall goal is to provide the

technology base for future fuel-usage strategies to ensure that the Navy has access to sufficient quantities of

adequate-quality fuel to perform the surface fleet mission.  The initial goals are to revise the fuel procurement

specifications to satisfy the current fleet.  A near-term goal is to develop emergency fuel-usage guidelines.  An

eventual goal is to broaden the fuel procurement specifications for MIL-F-16884H (2) (NATO F-76) to utilize

as many petroleum fuel sources and fuel-refining processes as possible.

1.1.1 Fuel Qualification Procedure Project

The Fuel Qualification Procedure (FQP)(3) project was developed as part of the U.S. Navy's overall Shipboard

Mobility Fuels Research and Development (SMFR&D) program.  The broad purpose of the FQP project is

to establish a protocol for accepting non-specification fuels.  The FQP will define an overall approach for

qualifying fuels and determine the necessary fuel-property revisions to expand the MIL-F-16884H Navy fuel

specification to include a broader range of distillate fuels.  Inputs to the FQP include fuel-availability surveys,

fuel-characterization studies, Navy equipment surveys, and studies of Navy equipment/fuel tolerance.  The

naval equipment/fuel tolerance portion of the FQP project outlines test plans for the characterization of

equipment/fuel property tolerance for the following classes of shipboard naval equipment:

� Fuel Handling Systems

� Gas Turbine Engines

� High-Speed Diesel Engines

� Medium-Speed Diesel Engines

The emphasis of this document is the performance evaluation portion of the High-Speed Diesel Engine test

plan outlined in the FQP project.

*Underscored numbers in parentheses indicate references listed at the end of the report.
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1.1.2 High-Speed Diesel Engine Test Plan

The High-Speed Diesel Engine (HSDE) (4) test plan objective was to determine fuel property limitations on

the performance and durability of Navy high-speed diesel engines.  The HSDE test plan was outlined to

evaluate fuel property impacts on diesel engine performance, utilizing a multi-faceted approach.  The test plan

was divided into five areas of study: fuel injection, cold startability, durability, thermal stability, and

performance.

1.1.2.1 Fuel Injection Evaluations

The injection of fuel into the combustion chamber of a diesel engine is of primary importance in determining

the performance of the engine.  The density, viscosity, and surface tension of the fuel affect the atomization,

and thus the combustion efficiency, in the engine.  The injection study addresses the injection performance

of a wide range of distillate fuels in the fuel injection systems prevalent in the Navy fleet.

1.1.2.2 Cold Startability Evaluations

The Navy's requirement to start engines at low ambient temperatures places minimum cetane number

requirements on future fuels.  The viscosities of candidate fuels must be sufficiently low to allow filling of the

injector/injection pump and provide adequate spray formation.  The study addresses the roles of cetane

number, viscosity, and volatility on low-temperature starting.

1.1.2.3 Durability Evaluations

Diesel engine durability problems are, by their nature, difficult to predict and quantify.  Wear in an engine is

unavoidable, and rapid wear may be tolerable if the condition does not lead to failure or unacceptable

performance degradation prior to the normal rebuild interval.  Off-specification fuels can be expected to cause

many durability problems.  Among these are fuel-injection-system sticking and wear, piston-ring and cylinder-

liner wear, valve erosion/corrosion, excessive lubricating-oil degradation, fuel-injector tip plugging, and

combustion-chamber deposits.  Fuel properties such as sulfur content, trace metals, end boiling point, thermal

stability, carbon residue, total acid number, and ash content all play a role in determining the expected life of

a fuel/engine combination.  The study will evaluate the durability of high-speed diesel engines on fuels with

off-specification, fuel-property variation extremes with respect to a baseline durability evaluation.
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1.1.2.4 Thermal Stability Evaluations

Poor thermal stability in a diesel engine results in the formation of deposits on hot surfaces that are in contact

with the fuel.  The net result is poor fueling, which causes power loss and degraded performance.  The

extremely close tolerances within the fuel-injection system are sensitive to thermal stability.  The study will

first address the formation of deposits that will result in bench-test failure, then relate these results to full-scale

engine tests.

1.1.2.5 Performance Evaluations

Adequate performance of a diesel engine may be defined as the ability to start and run under load as required

to satisfy the equipment's mission requirement.  The cetane number, viscosity, specific gravity, volatility, and

aromatic content of the fuels must be in the correct range to ensure startability, burn efficiently, and provide

the required power.  The performance evaluations address combustion, full-load, and mission-load

performance.

1.2 High-Speed Diesel Engine Performance Evaluation Objectives

The objective of the performance evaluations was to determine the limits of fuel properties that will provide

fuels of acceptable performance in Navy high-speed diesel engines in terms of an engine's ability to dependably

produce the necessary level of power required to accomplish its mission.  The test conditions included in the

performance tests will provide simulations of generator set loads and speeds, propulsion loads and speeds, and

determinations of maximum and full-rack power over the entire engine-speed range.  In addition, the

performance testing will include a more fundamental study of the relationship of fuel properties to various

combustion phenomena measured in one cylinder of each test engine.
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1.3 Overview

The high-speed diesel engine test plan was developed based on the following criteria:

� Test Engine Selection – equipment surveys
� Test Fuels – worldwide availability and property variations
� Lubricating Oil – military specifications
� Test Cycles – Navy equipment mission profiles.

1.3.1    Diesel Engines Evaluated

Based on the population of high-speed diesel engines in the Navy's inventory (Table 1), the five engines (or

engine families) included in the test plan were the Detroit Diesel Corporation (DDC) 53, 71, and 149 series

engines, the Westerbeke 4-108, and the Cummins NH-220G.  The injection/combustion systems on these

engines are representative of approximately 94 percent of all Navy high-speed diesel engines.  

The performance evaluations for the DDC 8V-149TI were conducted by the National Institute for Petroleum

and Energy Research (NIPER) in Bartlesville, Oklahoma.  The DDC 4-71N and Westerbeke 4-108 engines

were evaluated by the Naval Ship Systems Engineering Station (NAVSSES) in Philadelphia, PA.  The DDC

6V-53N and the Cummins NH-220G were evaluated at the U.S. Army TARDEC Fuels and Lubricants

Research Facility (TFLRF) at Southwest Research Institute (SwRI) in San Antonio, Texas.  The results of the

performance evaluations for the DDC 6V-53N and Cummins NH-220G are the subject of this document.

TABLE 1.  Navy High-Speed Diesel Engines

Engine Type Total Population (Units)* Injection Type

DDA/71 series 1028 DDA
DDA/149 series 82 DDA
DDA/53 series 135 DDA
Waukesha/L1616DSIN 21 Modified DDA
Waukesha/L1616DN 2 Modified DDA
Hercules/DFXD 35 Bosch APE, Pintle
Hercules/DFXE 2 Bosch APE, Pintle
Cummins/NH220 52 Cummins PT
Cummins/VA3000M 2 Cummins PT
MTU/8V331TC80 12 ND
Buda/6LD468 2 ND
Westerbeke 4-107/108** 351 CAV,Pintle
Gray/4D129 8 ND
Gray/6D427 6 ND

*Taken from “Navy Shipboard Fuels Flexibility Program Task A,” Tables 3-1 and 3-2 (both
tables as of 9/30/81)
**The Westerbeke 4-107 uses a wet cylinder liner while the 4-108 uses a dry cylinder liner
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1.3.2    Test Fuels

Engine power and combustion performance were evaluated using nine different test fuels to determine the

limits of fuel properties that would provide acceptable performance in high-speed diesel engines.  The

variations in the selected fuel properties were based on the experimental results from a 1983 U.S. Army

distillate fuel property/engine performance study (5).  Viscosity, aromatic hydrocarbons, specific gravity, and

volatility were the primary properties of interest.

The special test fuels were blended and distributed by NIPER, along with the JP-5 fuel included in the fuels

matrix.  The baseline fuel was a MIL-F-16884H, Naval Distillate (NATO F-76), which was procured and

supplied by the David Taylor Research Center (DTRC).

1.3.3    Lube Oil

MIL-L-9000G (Amendment 4) (6) crankcase lubricant was used in all performance evaluations.  SAE 30 grade

was the viscosity classification of the performance lubricant that was used for all high-speed diesel engine

tasks.

1.3.4 Test Cycle

The test cycle for the five Navy engines evaluated for performance depended upon the engine’s service

application in the fleet.  Engines with generator and/or propulsion service had operating conditions selected

to reflect their mission.  All engines underwent evaluations at full rack at speeds across the engine operating

range.

2.0 TECHNICAL APPROACH

2.1 Test Plan

The High-Speed Diesel Engine Performance test plan (7) was developed to define a procedure with

representative high-speed diesel engines in order to determine fuel property relationships as a function of

performance parameters.  The key fuel properties were examined for their effects on power level, fuel

consumption, and combustion variables.  The test plan was written to enable the three performing
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organizations to follow the same test protocols.  This section describes the details of the testing performed by

TFLRF.

2.1.1    Engines

TFLRF examined the Detroit Diesel Corporation 6V-53N and the Cummins NH-220G engines.  Each engine’s

performance was analyzed at speed and load points significant to their respective duty cycles and at full-rack

power conditions.

2.1.1.1 DDC 6V-53N

The Detroit Diesel Corporation 6V-53N engine Model 5062-7000 is a two-stroke cycle, uni-flow scavenged,

quiescent chamber, direct-injection diesel engine used by the Navy as a generator set and a main propulsion

unit.  Typical engine technical specifications are shown in Table 2.  For generator service simulations, the

engine was operated at 1800 RPM, full rack, and 20 to 75 percent loads.  For propulsion simulations, the

engine was operated at the propeller loads that corresponded with engine speeds of 1400, 1800, 2200, 2500,

and 2800 RPM.  The tests were also conducted at full rack for these five speeds.

Figure 1 details the full-rack brake horsepower, brake torque, and brake specific fuel consumption (BSFC) for

the DDC 6V-53N across its speed range, utilizing the Navy distillate base fuel.  All performance values shown

are observed values, i.e. not corrected to standard atmospheric conditions.

Table 2. - DDC 6V-53N Model 5062-7000 Engine Specifications

Cycle 2
Configuration 90°V
Number of Cylinders 6
Bore, inches 3.875
Stroke, inches 4.5
Displacement, in3 318
Compression Ratio 21:1
Combustion Uni-flow Scavenged,

Quiescent Chamber,
Direct Injector

Fuel Injection N50 Unit Injector

Injection Timing (static) 18°BTDC

Rated Output (corrected) 197 Bhp @ 2800 RPM
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Figure 1.  DDC 6V-53N Full-Rack Performance Curves

The Detroit Diesel family of diesel engines is unique due to the two-stroke cycle, high-rated engine speed, and

high power density.  The combination of the two-stroke cycle and high-rated engine speed results in severe

duty for the fuel injection system.  The unit injector fuel system in a two-stroke engine must inject fuel in each

cylinder on every crankshaft revolution, which is 2800 injections/minute per injector for the DDC 6V-53N at

rated speed.  This would be analogous to a four-stroke diesel engine fuel injection system operating at 5600

RPM.  The DDC 53 series engines in U.S. Army service have shown a sensitivity to lubricants and fuels (8).

 This fuel sensitivity impacts exhaust valve durability, injector life, and engine deposits.

To ensure that the proper engine configuration was used for the performance evaluations, the engine

component part numbers from the Navy APL for the DDC 6V-53N model 5062-7000 were obtained.  Only

the part numbers specified on the APL were utilized for the engine build-up prior to the performance

evaluations.  Only original Detroit Diesel parts were used in the engine build, along with all procedures and

practices specified in the Detroit Diesel 53 Series technical and service manuals (9).  The break-in procedure
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for the DDC 6V-53N detailed in Table 3 was followed before the initiation of performance testing.  The severe

duty of the unit injector fuel system on the two-stoke diesel engine warranted the development of a protocol

for verifying unit injector performance.

TABLE 3.  Engine Break-In Schedules

DDA 6V-53N Cummins NH-220G
Time,min Speed,rpm Power,bhp Time,min Speed,rpm Power,bhp

15 1500 30 10 800 0
30 2200 130 To temp 1575 110
30 2800 171 15 2100 166

15 2100 188
15 2100 198
15 2100 220

DDC has developed a series of tests to:  1) determine the need for rebuilding a fuel injector, 2) calibrate

injector fuel delivery rate, and 3) evaluate the quality of the fuel atomization and spray pattern. These tests

were used in the injector checkout phase of this performance evaluation program.  These tests, and the

apparatus used to conduct them, are fully described in the technical and service manuals.  Wherever possible,

the procedure and apparatus specified in these manuals were used.  The tests are described below:

� Calibration - measures the volumetric fuel output of the injector per 1,000 strokes.

� Unit Hold Time - measures the pressure leak down rate of the injector.

� Pop Condition - qualitatively assesses the injector valve opening and spray pattern.

� Pop Pressure - measures the pressure at which the needle valve opens and fuel is injected.

� Tip Dryness - assesses spray tip leakage or "dribble."

� Needle Travel - measures the needle valve lift.

Calibration, Unit Hold Time, Pop Pressure, Tip Dryness, and Needle Travel tests evaluate whether or not the

injector is within operating specifications.  The specifications for the DDC N50 injectors used at TFLRF are

shown in Table 4.
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TABLE 4.  DDC N50 Fuel Injector Specifications

DDC N50 Units
Series Number 53 --
Parts Catalog Type 74 --
Assembly Part Number 5228783 --
Plunger Design 5N --
New P&B Part Number 5228749 --
New Tip Part Number 5229034 --
Spray Tip Designation 6-.006-165°A --

Minimum Thickness:
Spray Tip (shoulder) 0.199 In.
Check Valve Cage 0.163-0.165 In.
Check Valve 0.022 In.
Valve Spring Cage 0.602 In.

Filter Cap Torque 65-75 Ft-lb
Injector Nut Torque 75-85 Ft-lb

Calibration (fuel output rate) 53-58a Cc/1000
strokes

Unit Hold Time (time to leak down
from high to lower pressure)

>15 from 450 psi to 250 psi Sec.

Pop Pressure (valve open) 2200-3200 Psi

Tip Dryness Should be no fuel droplets,
slight wetting is permissible

In.

Needle Travel (valve lift) 0.008-0.018 In.

Pop condition Beginning and end of spray
should be sharp and fuel
well-atomized

aStewart & Stevenson, and some versions of the 53 Series manual report this value as 50-
55 cc/1000 strokes

All injector inspections conducted at TFLRF (except as noted) were performed using DDC-suggested test

procedures and test equipment.  The injector flow calibrations were performed at Stewart & Stevenson because

that test apparatus was not available at SwRI.  A Millers Falls depth micrometer fitted with a hollow spindle

was used to measure injector needle travel.  The depth micrometer was used in place of the DDC-suggested

Kent Moore J9462-02 tool.  The depth micrometer was placed on a flat surface and a reading was taken.  The

micrometer is then held tightly against the spray tip and needle valve assembly, with the quill of the needle

valve inside the hollow spindle.  The depth micrometer was then adjusted and a second reading taken; the

difference between the two micrometer readings equals the needle valve travel.  The Detroit Diesel injector

inspections are in Appendix A.
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2.1.1.2 Cummins NH-220G

The Cummins Engine Company Model NH-220G engine is a four-stroke cycle, direct injected diesel engine

that operates in Navy service as a generator set. Typical engine technical specifications are shown in Table 5.

 The generator simulations were performed at 1800 RPM, with full rack and 20 to 75 percent loads. Full rack

performance tests were also conducted at speeds of 1100, 1300, 1500, 1800, and 2100 RPM.  Figure 2 details

the full-rack brake horsepower, brake torque, and brake specific fuel consumption (BSFC) for the Cummins

NH-220G across its speed range, utilizing the Navy distillate base fuel.

Cummins diesel engines are unique due to their Pressure-Time (PT) fuel injection systems.  The PT-system

uses a governed fuel pump to supply a regulated fuel pressure to the common fuel rail that supplies the

injectors for each cylinder.  The regulated fuel rail pressure is a function of the load demand on the engine,

with full-rack fuel pressures on the order of 145 psig at 2100 RPM.  The fuel injectors are an open-cup design,

which contains a metering orifice to control the fuel quantity in the injector cup.  After the fuel metering stroke,

the injector plunger forces the fuel from the cup into the cylinder at extremely high pressures, then the plunger

seals the injector cup from the combustion chamber.  The fuel metering and injection process are controlled

by the fuel-injection cam-lobe profile, rail pressure, and engine speed.  The fuel injection volume depends on

the cam profile, rail pressure, metering orifice, and the pressure in the injector cup during the metering interval.

 These variables result in a start of injection that varies with engine load.  Prior to testing, the PT-system fuel

pump was calibrated to Navy nameplate specifications by a certified Cummins distributor.

To ensure the proper engine configuration was utilized for the performance evaluations, the engine component

part numbers from the Navy APL for the Cummins model NH-220G were obtained.  Only part numbers

specified on the APL were to be utilized for the engine build-up prior to the performance evaluations.  Due

to the product age of the Cummins NH-220G, several of the Navy APL part numbers were obsolete.  The

replacement part numbers were obtained and are shown in Appendix A.  All other parts matched the APL

numbers.  Only original Cummins parts were used in the engine build, along with all procedures/practices as

specified in the Cummins NH Series technical and service manual (10).  The break-in procedure for the

Cummins NH-220G detailed in Table 3 was followed before the initiation of performance testing. 
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TABLE 5. - Cummins NH-220G Engine Specifications

Cycle 4
Configuration In-line
Number of Cylinders 6
Bore, inches 5.125
Stroke, inches 6.0
Displacement, in3 743
Compression Ratio 15.5:1
Combustion Naturally Aspirated,

Quiescent Chamber,
Direct Injection

Fuel Injection Common Rail,
Pressure-Time (PT) Injector

Injection Timing (static) 19°BTDC
Rated Output (corrected) 200 Bhp @ 2100 RPM

Figure 2.  Cummins NH-220G Full-Rack Performance Curves
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2.1.2    Test Fuels

Table 6, Table 7, and Table 8 set forth the descriptions, volume compositions, and targeted values of the

properties that constitute the primary fuel variables for the nine test fuels included in the performance

evaluation. Both combustion and power production evaluations were carried out using these fuels.

F-76 is included in these combustion and performance evaluations to provide a baseline of current Navy fuel

as well as to provide continuity throughout the remainder of the FQP High-Speed Diesel Engine program.

HD-1 represents a fuel with a high 90% evaporated distillation temperature (90% ET), a low viscosity and a

high hydrogen (low aromatics) level.  Fuels having low volatility tend to reduce power output and fuel

economy as a result of poor atomization, while those having high volatility may reduce power output and fuel

economy through vapor lock in the fuel system or inadequate droplet penetration from injector nozzles.  HD-1

represents a fuel that exceeds distillation and viscosity limits for F-76 but is still a true distillate fuel.  Many

hydrocarbon liquids undergo cracking reactions around 316°C.  Only the most stable hydrocarbons can

withstand temperatures above 370°C and therefore be classified as distillate.

Test fuels HD-4, -6, -7, and -10 were selected from the injection studies matrix to aid in the understanding of

possible differences in performance among the fuels tested.  Viscosity and hydrogen levels for the test fuels

common to both injection and performance testing are shown in Table 9.

TABLE 6. High-speed Diesel Engine Performance Test Fuel Descriptions

Test Fuel No. Description
BF-2 (BF02) Base fuel (NATO F-76/MIL-F-16884H)
HD-1 (TF01) High 90% evaporated distillation temperature
HD-4 (TF07) Low Viscosity, low hydrogen
HD-6 (TF08) Medium viscosity, high hydrogen
HD-7 (TF09) Medium viscosity, medium hydrogen
HD-10 (TF02) High viscosity, high hydrogen
HD-13 (TF10) Low viscosity, low hydrogen
HD-14 (TF26) JP-5
HD-21 (TF34) High viscosity, low hydrogen
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TABLE 7.  Composition of High-Speed Diesel Engine Performance Test Fuels

Estimated concentration, Percent by Volume
Test Fuel

No.
Test Fuel

Specification
Base Fuel

BF-2
Telura

126
Telura

415
Telura

521
Telura

619
Heavy

Aromatic
Naphtha

Jp-5 Total

BF-2 Baseline
(NATO F-76)

100 -- -- -- -- -- -- 100

HD-1 TF-1 28.41 16.11 41.27 -- -- -- 14.21 100
HD-4 TF-2 25.32 46.34 3.15 -- -- -- 25.19 100
HD-6 TF-7 -- 7.35 -- -- 80.25 12.40 -- 100
HD-7 TF-8 -- 25.10 -- -- 62.80 12.10 -- 100

HD-10 TF-9 1.64 16.08 -- 82.28 -- -- -- 100
HD-13 TF-10 49.01 34.13 -- -- -- 16.86 -- 100
HD-14 TF-26 -- -- -- -- -- -- 100 100
HD-21 TF-34 4.70 78.80 -- 16.50 -- -- -- 100

Table 8.  Targeted and Expected Primary Fuel Properties of High-Speed Diesel Engine Performance Test Fuels

Property BF-2 HD-1 HD-4 HD-6 HD-7 HD-10 HD-13 HD-14 HD-21

Specific Gravity (0.8376)1 0.87 0.89 0.87 0.89 0.89 (0.89) (0.8168) 0.94

Kinematic viscosity,
mm2/sec @40°C (3.27) 6 5 12 12 19 (4.18) (1.52) 19

Total aromatics,
% by weight (20) (30) (45) (30) (40) (30) (50) (16) (64)

Total Hydrogen
% by weight (13.56) 13.07 12.34 13.07 12.58 13.07 12.10 (13.77) 11.4

Distillation:
10% evap, °C
90% evap, °C

(250)
(315)

(225)
(390)

(228)
(370)

(228)
(396)

(285)
(396)

(345)
(405)

(235)
(360)

(200)
(234)

(332)
(401)

1 Value shown in parentheses are not targets.  They are representative of the properties expected for those fuels and are
included to provide an indication of the relationship of blended fuel properties to base fuel properties.

Table 9. Test Fuels Common to High Speed Diesel Engine Performance and Fuel Injection Studies

Viscosity at 40°C Hydrogen,
Test Fuel No.                  Description                                             Mm2/sec              weight percent
HD-4 (TF07) Low viscosity, low Hydrogen 5.0 12.34
HD-6 (TF08) Medium viscosity, high hydrogen 12.0 13.07
HD-7 (TF09) Medium viscosity, medium hydrogen 12.0 12.58
HD-10 (TF02) High viscosity, high hydrogen 19.0 13.07
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A comparison of test fuels HD-1, -7, and -10 indicated that they are all high 90-percent point fuels with an

extremely wide range of viscosities. This variation occurs because HD-1 is nearly a full-range distillate while

HD-7 and HD-10 contain substantial concentrations of blending components obtained as narrow distillation

fractions selected for their particular blending characteristics with respect to viscosity and hydrogen level.

The variations in fuel properties chosen for the high-speed diesel test program were based on the experimental

results of the aforementioned U.S. Army engines/fuels test program (4).  In that program, four military engines

were tested to determine the effect of fuel properties on engine performance.  These engines were the Detroit

Diesel Corporation (DDC) 4-53T, Continental Motors LDT-465-1C, Cummins NTC-350, and Caterpillar

3208T.  For that program, 18 fuels were blended to attain wide variations in kinematic viscosity, cetane

number, 10-percent evaporated temperature (10-percent ET), and aromatic content.  Each of the 18 fuels was

run at the same relative speed and energy levels in each engine.  Loads from the given speed/energy points

were analyzed using multiple regression analysis, yielding a stable load prediction equation for each engine

with energy, speed, aromatic content, kinematic viscosity, and 10-percent ET as the independent variables.

 Two additional fuel blends were cross-validated.  Predicted loads agreed well with observed loads for these

fuels, except at low speed-energy points in some engines.

Highly aromatic fuels adversely affected the performance of the 4-53T engine.  Low 10-percent ET fuels

adversely affected the performance of the LDT-465-1C engine.  Neither the NTC-350 nor the 3208T engines

was significantly affected by changes in fuel properties over the ranges tested. In general, the 3208T engine

produced the highest load per unit of energy input, primarily because the engine was derated as a result of the

mis-calibration of the injection system by the manufacturer.  The 3208T was operated significantly below its

rated power, and the results obtained are considered a subset of total engine performance.  This series of Army

tests did not address maximum power availability, cold weather operation, or long-term operational problems

that could arise from operation with off-specification fuels.

The study cited above and others conducted by various investigators have shown that high-aromatic content

diesel fuels tend to be associated with low cetane number and poor combustion efficiency, which can lead to

soot and carbon deposits as well as excessive smoke.  Analytical procedures for the routine measurement of

the aromatic content of diesel fuels are not currently well developed.  This is particularly true with respect to

fuels that vary in properties as widely as those selected for the performance test plan.  Thus, a small study was

performed at NIPER to correlate the total aromatics and total hydrogen content of pilot fuel blends.  The study,

discussed in detail in the test plan, indicated fuel aromatics could be predicted to a high degree of accuracy
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by the easily measured fuel hydrogen content.  The fuel aromatic targets for the test blends were replaced with

fuel hydrogen targets.

Test fuels HD-1, -4, -6, -7, and -10 provide variations in viscosity and hydrogen content covering low,

medium, and high levels of each of these variables, while HD-13 provides an extremely low viscosity with very

low hydrogen content and HD-21 provides high viscosity and very low hydrogen content.  Most commercial

distillate fuels have an aromatics content in the range of 30 to 35 percent (corresponding to 12.8 to 13.1

percent hydrogen).  An extreme test fuel case of 64 percent aromatics (11.40 percent hydrogen) was selected

as an increase of 100 percent over the median of 30 to 35 volume percent.

Test fuel HD-14, a JP-5 grade fuel, has a maximum allowable 10-percent ET of 205°C (per MIL-T-5624L,

Amendment 1) (11) and was included because it is a readily available emergency fuel for both the Navy and

Marines that is used aboard ships for fueling aircraft.

All blended test fuels were produced at NIPER and made available to all test participants in the quantities

needed for testing.  TFLRF received 275 gallons of each test fuel in five, 55-gallon drums that were kept in

covered storage until utilized.

2.1.3 Test Lube

The crankcase lubricant utilized for all performance evaluations at TFLRF was a qualified MIL-L-9000G

(Amendment 4) product.  TFLRF also supplied the same MIL-L-9000G lubricant to NAVSSES for the DDC

4-71N and Westerbeke 4-108 evaluations.  Table 10 shows the specification properties of the MIL-L-9000G

lubricant utilized for testing, which was selected from the QPL-9000 qualified product list, with a

manufacturer's designation of Motrex 651.
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Table 10.  MIL-L-9000G Lubricant Specification Properties

Lubricant Property ASTM Test Method Specification Requirement

Gravity, °API D 287 Report

Sulfur, wt% D 129 Report

Kinematic Viscosity at 100°C, cSt D 445 11.9 – 14.5

Viscosity Index --- Report

Flash Point, °C, min. D 92 199

Pour Point, °C, max. D 97 -12

Sulfated Ash, wt% D 874 Report

Contamination, mg/gal --- 10

Zinc, wt% D 811 Report

Phosphorus, wt% D 1091 Report

Barium, wt% D 811 Report

Magnesium, wt% D 811 Report

Nitrogen, wt% (Kjeldahl method) Report

Calcium, wt% D 811 Report

Chlorine, wt% D 808 report

2.1.4 Test Cycle & Protocol

Table 11 summarizes the independent and dependent variables included in the combustion portion of the

performance evaluations, while Table 12 summarizes independent and dependent variables in the power

production portion. The performance evaluations will be conducted with each engine using the speed-power

points summarized in Table 13 and Table 14. The full-rack conditions will identify any power loss problems

that might accrue with the test fuels. In addition, fuel consumption data will be taken under the part and full

load conditions, as a means of describing overall engine performance changes in terms of brake specific fuel

consumption (BSFC). Under part-load conditions, the injector rack will be advanced until the desired

horsepower is achieved. In these cases, since comparisons among fuels will not be possible on a power basis,

BSFC will be the dependent variable.
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Table 11.  Independent & Dependent Variables for Combustion Analysis

Independent Dependent
Speed Maximum cylinder pressure
Load Maximum rate of cylinder pressure rise
Fuel Properties Maximum Instantaneous heat release rate

Cumulative heat release
Relative (to base fuel) ignition delay
Smoke opacity
Apparent combustion efficiency
Observed brake thermal efficiency

Table 12.  Independent and Dependent Variables for Power Production Analysis

Independent Dependent

Full-Rack (Full Load):
Speed
Fuel Properties

Load
Brake specific fuel consumption (BSFC)

Part Load:
Speed
Fuel Properties

Brake specific fuel consumption (BSFC)

TABLE 13. DDC 6V-53N Engine Speed-Power Points

Description of Speed/Power Point Simulation or Application
Type of Load Simulated

RPM BHP Generator Set Propeller Maximum Power Point
2800 Full-Rack − X X
2500 Full-Rack − – X
2500 146 – X –
2200 Full-Rack – – X
2200 100 – X –
1800 Full-Rack X – X
1800 100 X – –
1800 54 X X –
1800 29 X – –
1400 Full-Rack – – X
1400 27 – X –
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TABLE 14. Cummins NH-220G Speed-Power Points

Description of Speed/Power Point Simulation or Application
Type of Load Simulated

RPM BHP Generator Set Propeller Maximum Power Point
2100 Full-Rack − – X
1800 Full-Rack X – X
1800 133 X – –
1800 100 X – –
1800 48 X – –
1800 16 X – –
1500 Full-Rack – – X
1300 Full-Rack – – X
1100 Full-Rack – – X

The speed-power points shown in Tables 13 and 14 were chosen on the basis of the application of each engine

model in Navy service and include conditions that represent both full and part-load operation in generator

service, as well as conditions that represent the way the engine might be operated in service as a propulsion

engine (propeller loaded).

Maximum power points were derived from maximum power versus speed curves for each engine at each

laboratory.  Propeller loads were calculated using the relationship:

Where: PP = horsepower absorbed by the propeller

N = propeller speed, revolutions/minute

K = propeller constant

The propeller constant, K, was derived using the assumption that propellers are typically designed to absorb

maximum engine power at rated engine speed.  Therefore, K was readily derivable from a knowledge of rated

speed and maximum power from which power absorption at lower speeds could be calculated.  The value of

K utilized for calculating propeller loads was 8.97e-09 Bhp/RPM for the DDC 6V-53N.

Generator set loads were selected to cover a range from minimum to maximum power at synchronous speed

(1800 RPM), with intermediates at intervals of 20-75 percent of maximum power.  In the case of the DDC 6V-

53N where the propeller load at 1800 RPM and a generator load point were reasonably close, the generator

load was made equivalent to the propeller load.

N  K = PP 3•
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2.1.4.1 Full-Rack Power Check

The full-rack power check is defined as the engine fuel rack opened to the rack position that obtains 100-

percent rated power using Navy reference fuel BF-2.  The power check is to be performed at selected engine

speed across the engine operating speed range.  The engine speed ranges were defined by Navy nameplate

speed and load, duty cycle, propeller loads, or manufacturer’s specification.

The 100-percent power level will be the rack position at which the Navy nameplate speed and engine rating

are obtained using Navy reference fuel.  The rack on the fuel injection pump was blocked (stopped) at the

position at which the 100-percent power level was obtained, and defined as full rack.  At all engine speeds

during the full-rack power check, the fuel rack was opened up against the previously determined full-rack stop.

 The engine speeds for the full rack power check are shown in Table 15.

TABLE 15.  Speed-Power Points For Full-Rack Power Check*

DDA 6V-53N Cummins NH220G
2800 2100
2500 1800
2200 1500
1800 1300
1400 1100

*Entries represent the engine speeds (rpm) at which observed brake horsepower and cylinder
pressure measurements are to be determined while the injector rack is at full travel. Care will
be taken to ensure that the engine is stabilized at the desired conditions before taking a set of
readings.  These full-rack power checks are to be carried out using only the BF-2 (NATO F-76)
base fuel.

All the horsepower operating points for the DDC 6V-53N and Cummins NH-220G were set as corrected brake

horsepower.  The observed power readings at ambient temperature, humidity, and barometric pressure were

corrected to standard conditions of 101.03535 kPa (dry) and 37.8°C.  The dry barometric pressure was adjusted

for the partial pressure of water vapor in the air utilizing the methods of Code of Federal Regulations, Title

40, Part 86.344-79.(12)  The power correction was performed utilizing the Navy correction equation from

MIL-E-24455.(13)
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2.1.4.2 Protocol

A strict protocol, as outlined in the HSDE performance evaluation test plan, was followed in order to ensure

the quality of the test data.  The protocol outlined the procedures for each test fuel evaluation with each engine.

2.1.4.2.1 Preparation for Testing

Prior to initiation of the performance evaluations of each fuel, efforts were made to assure that only the desired

test fuel was in the engine fuel system.  Preparations were initiated by draining the filter housings to remove

any previous fuel.  The fuel supply line was disconnected at both ends, purged of any previous fuel, and

flushed thoroughly by twice the total volume of the fuel supply line system, then reconnected at the engine and

the new fuel source.  All volumes in the supply system were flushed. The fuel return line was disconnected

at the engine and at the fuel day tank, and thoroughly purged of the previous fuel. A temporary return line was

then connected to the return system at the engine and its open end placed into a waste fuel container.  The

engines were started and operated for 15 minutes under idling conditions to assure that all previous fuel in the

pump, injectors, lines, etc., were consumed by the engine and that the system was filled with the new fuel.

 The engine was then shut down, the temporary return line and waste fuel container removed, and the

permanent return line connected at the engine and the fuel system day tank.

2.1.4.2.2 Warm-up

Prior to starting the engine for warm-up, the dipstick was checked to ensure that the engine contained sufficient

lubricant.  If necessary, the lubricant level was adjusted utilizing MIL-L-9000G engine oil.  Using the desired

test fuel, the engine was started and idled.  The coolant outlet temperature was brought up to and maintained

at 77° ± 2°C, the fuel temperature at 32° ± 2°C, and the inlet air supply at 38° ± 2°C.

2.1.4.2.3 Smokemeter Lens Cleaning and Adjustment of Purge Air

Smokemeter lenses were cleaned using a lens airbrush followed by a thorough cleaning with optical lens

tissues and lens cleaning solution. With either the detector or emitter assembly removed from the smoke meter

and the engine operating at rated speed and minimum load, the purge air pressure was adjusted upward until

the outward flow of exhaust gas from the smoke sampling cross reverses to an inward flow of air into the cross.

 When this flow reversal was achieved, the purge air pressure regulator was fixed.
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2.1.4.2.4 Operating Conditions

The engine was thoroughly warmed up on the proper fuel as described in the warm-up section above.  Coolant,

fuel, and inlet air temperatures were be controlled to fall within the following ranges:

Control Point, °C
Fuel Temperature 32 ± 2
Inlet Air Temperature 38 ± 2
Coolant Out Temperature 77 ± 2

The exhaust back pressure under full-rack conditions at rated speed was adjusted to 50 + 2 mm of mercury

gage by use of a butterfly restriction in the exhaust pipe.  The restriction remained at the one position for all

test conditions.

The engine tests were performed starting at the highest speed and load, working toward the lowest.  At each

test point in the matrix, the operator would monitor the stability of the engine by checking the oil sump

temperature.  The oil sump temperature was chosen because it typically has the slowest response to a test point

change.  Prior to data acquisition, the exhaust pressure and fuel, inlet air, and coolant temperatures were

checked for conformance to the above specifications.  After the engine stabilized, the operator completed the

log sheets, Figures 3 and 4, and initiated both the low- and high-speed computer data acquisition.  Upon

completion of the cylinder pressure acquisition, the pressure histories were reviewed to ensure that the data

acquisition system performed properly.  When the matrix for each test fuel was completed, the data were

transferred across a computer link to a larger machine for the heat release, combustion analysis, and storage.

 These procedures were followed for each fuel/engine combination.

2.1.4.2.5 Order of Testing of Performance Fuels

The performance test fuels were to be tested in the following order:

1.  BF-2 (BF02)
2.  HD-14 (TF26)
3.  HD-13 (TF10)
4.  HD-10 (TF02)
5.  HD-4 (TF07)
6.  HD-6 (TF08)
7.  HD-7 (TF09)
8.  HD-1 (TF34)
9.  HD-21 (TF01)
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DETROIT DIESEL ALLISON 6V-53N LOG SHEET
LABORATORY

TEST NO. FUEL DATE PAGE
Operator

Time (24-hour clock)

Test Hour

Speed, RPM

Load, lb-ft

Fuel flow, lb/hr

Exh. Opacity,%

TEMPERATURE, DEG.F

Water In

Water Out

Oil Sump

Fuel

Inlet Air

Airbox

Wet Bulb

Dry Bulb

Exhaust Port 1L

Exhaust Port 2L

Exhaust Port 3L

Exhaust Port 1R

Exhaust Port 2R

Exhaust Port 3R

Exhaust Common

PRESSURES, PSIG

Air After Blower

Fuel Transfer

Oil Gallery

LOW PRESSURES

Intake Vac, in. water

Exh. Comm, in. water
Blowby, in. water
Barometer, in. Hg

Figure 3.  DDC 6V-53N Operator Log Sheet
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CUMMINS NH-220 LOG SHEET

LABORATORY

TEST NO. FUEL DATE PAGE

Operator

Time (24-hour clock)

Test Hour

Speed, RPM

Load, lb-ft

Fuel flow, lb/hr

Exh. Opacity,%

TEMPERATURE, DEG.F

Water In

Water Out

Oil Sump

Fuel

Inlet Air

Wet Bulb

Dry Bulb

Exhaust Port 1

Exhaust Port 2

Exhaust Port 3

Exhaust Port 4

Exhaust Port 5

Exhaust Port 6

Exhaust Common

PRESSURES, PSIG

Fuel Pump

Oil Gallery

LOW PRESSURES

Intake Vac, in. water

Exh. Comm, in. water

Blowby, in. water

Barometer, in. Hg

Figure 4.  Cummins NH-220G Operator Log Sheet
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2.1.4.2.6 Operational Sequence

All performance fuels were tested in duplicate by performing two successive performance evaluations on each

test fuel.  Each individual performance evaluation on a test fuel was preceded by a full-rack power check using

BF-2 base fuel over the entire speed range of the engine as a means for detecting any changes in the engine

and its systems while holding the fuel constant.  The following detailed sequence defines the steps that were

followed in completing duplicate performance tests on each test fuel:

1. Carry out the steps included in section 2.1.4.2.1 - "Preparation for Testing."  The system is

to be prepared to run the Full-Rack Power Check on BF-2 base fuel.

2. Warm up the engine as described in section 2.1.4.2.2 - "Warm up."

3. Bring the engine to rated speed and minimum load and maintain this condition until

equilibrium is achieved.  Carry out the operations included in section 2.1.4.2.3 - "Smokemeter

Lens Cleaning and Adjustment of Purge Air."

4. Refer to the Full-Rack Power Check conditions contained in Table 15 and the "Operating

Conditions" in section 2.1.4.2.4.  Conduct the Full-Rack Power Check sequence starting at

the highest speed and proceed in order of descending speed while maintaining the fuel air and

coolant temperatures specified.  The Full-Rack Power Check must always be conducted using

BF-2 base fuel.  Adequate time to achieve equilibrium must be allowed at each condition.

 All data shown on the forms in Figures 3 and 4, plus all combustion data, will be recorded

for each point in the Full-Rack Power Check.

5. Compute the corrected and observed brake horsepower for each speed level from the Full-

Rack Power Check data obtained in step 4.

6. The corrected full-rack power and maximum pressure data obtained in steps 4 and 5 above

should be compared to the 95-percent confidence bands for these measurements as computed

from available data from Full-Rack Power Checks and the full-rack power points in the

performance evaluation sequence.  The confidence band computation must await, at

minimum, the availability of data from the Full-Rack Power Check on BF-2 base fuel

preceding the performance sequence on BF-2 plus the full-rack data from the first BF-2

performance run.  As each new and valid Full-Rack Power Check and/or performance run is

completed, the 95-percent confidence bands for power and maximum cylinder pressure are

to be re-computed utilizing all available full-rack power data on BF-2.
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7. If the Full-Rack Power Check data fall within the computed repeatability band, proceed to the

next step in this Operations Sequence.  If not, an attempt should be made to determine the

reason(s) and correct the situation.  Any extended difficulty in restoring the engine to full-rack

power or maximum cylinder-pressure levels lying within the established repeatability band

should be reported to the Project Officer at DTRC together with a recommended approach

to solving the problem.

8.  Repeat the "Preparation for Testing," section 2.1.4.2.1.  This preparation will be for the first

performance test on the next test fuel in the "Order of Testing of Performance Fuels" set forth

in section 2.1.4.2.5.

9. Warm up the engine on the test fuel as described in section 2.1.4.2.2 - "Warm up."

10. Bring the engine to rated speed and minimum load, maintaining this condition until

equilibrium is achieved.  Then carry out the operations described in section 2.1.4.2.3 -

"Smokemeter Lens Cleaning and Adjustment of Purge Air."

11. Refer to the performance evaluation speed/power Tables 13 and 14 and run the first complete

load-speed series on the test fuel.  Data acquisition is to proceed from the highest speed

toward the lowest speed in order of descending load at each speed.  The smokemeter lenses

are to be cleaned with lens brush, lens cleaning solution and tissue upon completion of data

acquisition at each load-speed point.  However, if the smokemeter's opacity reading returns

to zero + 1 percent without adjustment of the smokemeter amplifier gain when the engine is

brought to idle speed, cleaning of the lenses may be omitted. All of the operating conditions

previously cited are to be met during the traverse of the performance evaluation load-speed

points.  The data called for in the data sheets (Figures 3 and 4) are to be recorded completely

and cylinder pressure data will be acquired at each point and saved to the applicable long-term

storage device.

12. Complete "Preparation for Testing,” section 2.1.4.2.1, switching back to BF-2 base fuel in

preparation for the full-Rack Power Check.

13. Warm up the engine as per section 2.1.4.2.2 - "Warm up."

14. Bring the engine to rated speed and minimum load and maintain this condition until

equilibrium is achieved.  Then carry out "Smokemeter Lens Cleaning and Adjustment of

Purge Air", section 2.1.4.2.3.
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15. Refer to Table 15 and conduct the Full-Rack Power Check sequence in order of descending

speed while maintaining the fuel, air and coolant temperatures specified.  The Full-Rack

Power Check is always carried out with BF-2 base fuel.  Allow adequate time to achieve

equilibrium at each condition.  All of the data called for in Figures 3 and 4, plus all

combustion data, are to be recorded for each point in the Full-Rack Power Check.

16. Compute the corrected and observed brake horsepower for each speed level from the Full-

Rack Power Check data obtained in step 15.

17. The corrected full-rack power and maximum pressure data obtained in steps 15 and 16 should

be compared to the most recently updated 95-percent confidence bands for repeatability of

these measurements on BF-2 base fuel.

18. If the Full-Rack Power Check data fall within the computed repeatability band, proceed with

the next step in this Operations Sequence.  If not, attempt to determine the reason(s) and to

correct the situation.  Any extended difficulty in restoring the engine to power and cylinder

pressure levels lying within the established repeatability band should be reported to the DTRC

Project Office together with recommendations for solving the problem.

19. Repeat the "Preparations for Testing", section 2.1.4.2.1  This preparation will be for the

second performance evaluation on the test fuel.

20. Warm up the engine on the test fuel as described in section 2.1.4.2.2 - "Warm-up."

21. Bring the engine to rated speed and minimum load, maintaining this condition until

equilibrium is achieved.  Carry out the operations described in section 2.1.4.2.3 -

"Smokemeter Lens Cleaning and Adjustment of Purge Air."

22. Refer to the performance evaluation speed-power Tables 13 and 14 and run the second

complete speed-power series on the test fuel.  Data acquisition is to proceed from the highest

speed toward the lowest speed in order of descending load at each speed.  The smokemeter

lenses are to be cleaned with lens brush, lens cleaning solution, and tissue upon completion

of data acquisition at each load-speed point.  However, if the smokemeter's opacity reading

returns to zero + 1% without adjustment of the smokemeter amplifier gain when the engine

is brought to idle speed, cleaning of the lenses may be omitted.  All of the operating

conditions previously cited are to be met during the traverse of the performance evaluation

speed-power points.  The data called for in the data sheets (Figures 3 and 4) are to be recorded

completely and cylinder-pressure data will be acquired at each point and saved to long-term

storage.
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2.1.5 Engine Coolant

The engine coolant utilized was a 50/50 volumetric blend of ethylene glycol-based antifreeze and potable

water.

2.1.6 Air Intake System

The normal engine-mounted, air-filter system assembly supplied with each engine was utilized.  The airbox

heaters on the DDC 6V-53N were left in place but not utilized for the evaluations.

The apparatus illustrated schematically in Figure 5 was employed to control the engine inlet air temperature.

 The coolant and air heat exchanger were sized appropriately to supply each test engine with inlet air controlled

to 38° ± 2°C.

Figure 5.  Engine Inlet air Temperature Control system Schematic
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2.1.7      Engine Coolant Systems

The engine thermostats on both test engines were blocked in the open position for all performance evaluations.

 Each engine was filled with a 50/50 volumetric blend of ethylene-glycol-based antifreeze and potable water.

 The engine-mounted coolant pumps were plumbed to circulate coolant through an external heat exchanger.

 The external heat exchanger and temperature-control systems were sized such that the engine coolant outlet

temperature was maintained at 77° ± 2°C for all load conditions.

2.1.8      Fuel Systems

The normal engine-mounted fuel lines, pumps, and filters were utilized for the testing.  The fuel temperature

was controlled to 32° ± 2°C utilizing external heat exchanger.  The test cell fuel supply and measurement

system consisted of the 55-gallon fuel drum, a fuel transfer pump, a fuel mass flow meter, a constant-level day

tank, and a heat exchanger.  The constant-level day tank had an outlet that supplied fuel to the test engine

through the heat exchanger, and an inlet that was connected to the fuel return from the engine.  The difference

between the fuel supply and the fuel return flows is the fuel consumed by the engine.  The day tank contained

a float that maintained a constant level by allowing a make-up flow of fuel into the tank.  The make-up flow

of fuel, which was measured by the fuel mass flow meter, is equal to the fuel consumption rate of the engine.

 The mass fuel flow was accurate within .5 kg/hr.

2.1.9 Lubricant Systems

Each test engine utilized the lubricating oil system (including oil filters) and oil coolers specified for the

particular engine model on the Navy APL.  All evaluations were performed utilizing an MIL-L-9000G

(Amendment 4), QPL-9000, Motrex 651 lubricant.

For testing with the Cummins NH-220G, an oil pre-heater was added to the lubricating system.  The preheater

was installed to decrease the warm-up time of the sump oil in order to conserve test fuel.
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2.1.10    Starting Systems

A 24-VDC, electric-starting motor was utilized to start each engine.  A 24-volt battery cart with a manual,

momentary-type contactor was used to energize the starter solenoid and starter.

2.1.11    Dynamometers

A 300-brake horsepower absorption, 50-brake horsepower motoring, water-cooled, universal-eddy current

dynamometer was utilized to load the test engines.  The motoring capability of the universal dynamometer was

used to obtain the hot motoring traces for ensuring proper Crank angle phasing for the shaft encoder clock

pulses for the high-speed data acquisition system.

The engines were mated to the dynamometer by a slightly splayed drive shaft with cardan-type universal joints

on each end.

2.1.12    Engine Speed Measurements

The engine speed was measured utilizing a 60-tooth gear mounted to the dynamometer tailshaft, a magnetic

pick-up, a frequency-to-voltage converter, and a digital readout.  The speed measuring circuit was part of the

Digalog dynamometer controller, which utilized the RPM signal as feedback for closed loop control of the

dynamometer when operating in speed-control mode.  In speed-control mode the Digalog controller pulsed

the current to the dynamometer coils in order to maintain the engine speed within 10 RPM of the test point.

2.1.13    Engine Load Measurements

The engine load measurements were taken with a full-bridge, strain gage-type load cell, and a precisely

measured dynamometer load arm.  The load cell measured the scale pull on the dynamometer by the engine,

and the load arm was used to calculate the dynamometer constant for converting to torque.  The resolution of

the load-measuring system was less than 10 Newton-meters.
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2.1.14    Temperature Measurements

Engine temperature measurements were taken utilizing calibrated temperature measuring sensors (Type J

thermocouple except where noted) with an accuracy of 1°C at the following locations:

� inlet air stream
� intake manifold (NH-220G only)
� oil sump drain plug, 2.5-cm insertion
� airbox hand hole cover, 3.8-cm insertion (DDC 6V-53N only)
� exhaust ports per Figure 6 and Figure 7 (Type K thermocouple)
� exhaust pipe common (Type K thermocouple)
� fuel inlet
� fuel return (NH-220G only)
� cooling water inlet
� cooling water outlet
� air dry bulb (thermistor)
� air wet bulb (thermistor)

Figure 6. DDA 6V-53N Exhaust Port Thermocouple Installation Diagram
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Figure 7. Cummins NH-220G Exhaust Port Thermocouple Diagram

2.1.15 Pressure Measurements

Provisions were made for measuring pressures using calibrated gauges and calibrated electronic transducers

to an accuracy of 1percent of full-scale.  Pressures were measured at the following locations:

� cylinder pressure (NH-220G cylinder 1, DDC 6V-53N cylinder 2-Left)
� intake air vacuum after air filter assembly
� exhaust common back pressure
� airbox hand hole cover (DDC 6V-53N only)
� oil gallery
� fuel transfer pump outlet (DDC 6V-53N only)
� common rail fuel pressure (NH-220G only)
� barometric pressure
� blowby pressure
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2.1.16    Exhaust Opacity Measurements

A Wager Model P-6 smoke opacity meter was utilized in the engine exhaust ducting.  The accuracy of this

meter is 2 percent from 0-100 percent opacity.  The exhaust smoke meter was installed ten exhaust-duct

diameters downstream of the exhaust back pressure butterfly, and five duct diameters before the exhaust

silencer.  The smoke-opacity meter, exhaust ducting, and silencer were mounted on a portable cart used for

all performance evaluations with both engines.

2.1.17    High-Speed Data Acquisition System

An AVL12QP505clk water-cooled, heat-shielded, piezoelectric pressure transducer was installed in one

cylinder of each engine to measure cylinder-pressure histories.  Cylinder number 2-Left of the DDC 6V-53N

was utilized for the cylinder-pressure traces.  The center cylinder of the three-cylinder head on the DDC 6V-

53N was the most convenient to instrument since there is not an oil gallery cast through the cylinder head in

that area.  The cylinder-pressure transducer adapter sleeve only had to pass through and seal the coolant

passage in the head.  The number one cylinder on the Cummins NH-220G was instrumented for cylinder

pressure, at a location specified by the Cummins technical center.  The adapter sleeve in the Cummins engine

only passed through and sealed a coolant passage.

The cylinder-pressure transducer was connected to a high-speed data acquisition system through a Kistler 504E

charge amplifier.  The data-acquisition system is triggered by an engine-driven clock pulse to obtain pressure

data every 0.5-crank angle degree.  The engine-driven clock, or encoder, was phased to the Top Dead Center

(TDC) of the cylinder, which was instrumented for cylinder pressure.  The encoder contained a channel with

a single marker pulse aligned with TDC, which gates the 0.5-crank degree clock pulses to trigger the Analog-

to-Digital (A/D) converter.  One hundred engine cycles were acquired for each test point and then ensemble

averaged to obtain a representative pressure history.  The specifications for the high-speed data acquisition

system are as shown in Table 16.
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TABLE 16.  High-Speed Data Acquisition System Specifications
Engine Load – Absorption dynamometer with load readout
Fuel Flow – Appropriately calibrated mass flow device (scale or electronic)
Temperatures – Calibrated thermocouples.  Type K for exhaust temperature, Type J for all other temperatures
Pressures – Calibrated gauges or electronic transducers
Exhaust Opacity – Wager Model P-6 smoke opacity meter
Cylinder Pressure Measurement –

AVL Model 12QP505clk – water-cooled and heat-shielded piezoelectric
Kistler Model 504E – dual-mode charge amplifier

Shaft Encoder –
Datametrics Model LSM-720-55E-1C – rotary switch

Minicomputer –
Hewlett-Packard Model 2113E – E-series processor
Hewlett-Packard Model 12786B – 256-kbyte memory module
Hewlett-Packard Model 7906MR – 19.6-Mbyte disc drive
Hewlett-Packard Model 2649C – graphics terminal
Hewlett-Packard Model 2631G – graphics printer/plotter
Hewlett-Packard Model 935875 – high-speed software
Hewlett-Packard Model 93587T – modified disc driver
Hewlett-Packard Model 93596L – Preston I/F kit

Analog-to-Digital (A/D) Converter –
-4 channels Model GMD-1 – amplifier – multiplexer
-4 channels Model GMM – multiplexer
-1each Model GMC-RFL – logic control system
-5 each Model GMSH-100 – sample and hold
-1 each Model GMAD2-123B – A/D converter
-1 each interface to HP 93596L I/O buffer (includes GMDSRC clock)
-1 each Model GM-3 – card module w/power supply

2.1.18    Instrumentation

The engines were instrumented for the aforementioned variables specified in the high-speed diesel engine test

plan.  The measured variables were connected to panel gauges and readouts at the operator’s control console

and to electronic transducers.  The transducers were connected to a low-speed data-acquisition system, which

was polled for ten random readings for every variable at each point in the test matrix.  A computer record that

included the average and standard deviations of the ten readings for each variable measured was used to

determine if the engine was performing properly.  Table 17 and Table 18 are lists of the instrumentation

utilized for the DDC 6V-53N and Cummins NH-220G performance evaluations.



34

TABLE 17. DDC 6V-53N Instrumentation

Variable Computer and Operator Log Calibration Range

Speed Digalog Dynamometer Controller Model 1022 w/MC Option*
60-Tooth Gear with Magnetic Pickup

600-3000RPM

Load Digalog Dynamometer Controller Model 1022 w/MC Option*
BLH Load Cell U3G1-C

0-350 lb-ft

Fuel Flow Flo-tron LMF Meter Model 10E* 0-107 lb/hr

Exhaust Opacity Wager Model P-6 Smoke Opacity Meter* 0-100%

Water in/out
Oil Sump-Fuel
Inlet Air Temperatures

Honeywell Chart Recorder Electronik 15

Type J Thermocouples* 32°F and 212°F

Exhaust Temperatures Omega Microprocessor Controlled Temperature Indicator Model 660
Type K Thermocouples*

32°F and 212°F

Wet/Dry Bulb General Eastern Aspirator Model 702P* 32°F and 86°F

Fuel Pump
Transfer

Crosby Gage (Range 0-100 psi Resolution 1 lb. Psi)
Sensotec Electronic Transducer A5 Series (Range 0-100 psi)*

0-70 psig

Oil Gallery Marsh (Mastergauge) Gage (Range 0-160 psi Resolution 1 lb. psi)
Sensotec Electronic Transducer A5 Series (Range 0-75 psi)*

0-70 psig

Air After Blower Crosby Gage (Range 0-30 psi Resolution ¼ lb psi)
Sensotec Electronic Transducer A5 Series (Range 0-25 psi)*

0-20 psig

Intake Vac. Dwyer Gage (Range 0-15 in. H20 Resolution 0.5 in H2O)
Sensotec Electronic Transducer A5 Series (range 0-15 psi)*

0-10 in H2O

Exhaust Comm. Dwyer Gage (Range 0-80 in. H2O Resolution 2 in H2O)
Sensotec Electronic Transducer A5 Series (Range 0-15 psi)*

0-40 in H2O

Blowby Dwyer Gage (Range -5 -+ 5 in. H2O Resolution 0.2 in H2O)
Sensotec Electronic Transducer A5 Series (Range 0-1 psi)*

0-5 in H2O

Barometer Sensotec Electronic Transducer A5 Series (Range 16-32 in Hga)* 29.08 in Hg

Cylinder Pressure Cylinder Pressure Transudcer AVL12QP300CVK
Kistler Dual Model Amplifier Model 5004
Preston GM Series A/D Converter
Datametrics (Trump-Ross) LSM-720-5SE-1C Optical Shaft Encoder

400-2400 psig

*Low Speed Data
Acquisition system

Hewlett-Packard 3497 Data Acquisition System
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TABLE 18. Cummins NH-220G Instrumentation
Variable Computer and Operator Log Calibration Range

Speed Digalog Dynamometer Controller Model 1022A-Standard*
60-Tooth Gear with Magnetic Pickup

600-3000RPM

Load Digalog Dynamometer Controller Model 1022A-Standard*
Lebow Load Cell 3132

0-400 lb-ft

Fuel Flow Flo-tron LMF Meter Model 10E* 0-121 lb/hr

Exhaust Opacity Wager Model P-6 Smoke Opacity Meter* 0-100%

Water in/out
Oil Sump-Fuel
Inlet Air
Temperatures

Leeds and Northrup Speedomax W Recorder (Range 0-600°F Resolution 5°F)

Type J Thermocouples* 32°F and 212°F

Exhaust
Temperatures

Omega Microprocessor Controlled Temperature Indicator Model 660
Type K Thermocouples*

32°F and 212°F

Wet/Dry Bulb General Eastern Aspirator Model 702P* 32°F and 86°F

Fuel Pump Duragauge Gage (Range 0-300 psi Resolution 5 lb. psi)
Sensotec Electronic Transducer A5 Series (Range 0-200 psi)*

0-70 psig

Oil Gallery Crosby Gage (Range 0-100 psi Resolution 1 lb. psi)
Sensotec Electronic Transducer A5 Series (Range 0-100 psi)*

0-70 psig

Intake Vac. Dwyer Gage (Range 0-15 in H20 Resolution 1-2 in H2O)
Sensotec Electronic Transducer A5 Series (Range 16-32 in Hga)*

0-15 in H2O

Exhaust Comm. Dwyer Gage (Range 0-80 in. H2O Resolution 2 in H2O)
Sensotec Electronic Transducer A5 Series (Range 0-25 psi)*

0-60 in H2O

Blowby Dwyer Gage (Range 0-5 in H2O Resolution 0.1 in H2O)
Sensotec Electronic Transducer A5 Series (Range 0-1 psi)*

0-5 in H2O

Barometer Sensotec Electronic Transducer A5 Series (Range 16-32 in Hga)* 29.08 in Hg

Cylinder Pressure Cylinder Pressure Transudcer AVL12QP300CVK
Kistler Dual Model Amplifier Model 5004
Preston GM Series A/D Converter
Datametrics (Trump-Ross) LSM-720-5SE-1C Optical Shaft Encoder

400-2400 psig

*Low Speed Data
Acquisition system

Hewlett-Packard 3497 Data Acquisition System
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2.1.19    Instrumentation Calibration

All instrumentation (analog gauges and electronic transducers) were calibrated immediately prior to every test

fuel evaluation.  All calibrations were performed with NBS traceable standards.  The fuel mass flow meter was

calibrated utilizing a beam balance scale, precision masses, and a calibrated stopwatch.  The engine speed

sensor was calibrated utilizing a precision frequency generator.  Each thermocouple was verified utilizing

boiling water and water/ice-mixture references.  The pressure gauges were calibrated utilizing a calibrated

precision absolute pressure gauge.  The cylinder pressure transducer sensitivities were checked against their

respective factory calibrations utilizing a dead weight tester and following a procedure outlined by Lancaster

et al. (14).  For the transducers connected to the low-speed data acquisition system, a record of calibration

curves was maintained to establish the level of transducer drift over time.

2.2 Performance Data

Engine performance data and combustion analysis data, along with known fuel properties, will be correlated

with any engine performance degradations observed.  It is expected that, using the methods of multiple

regression analysis, for example, empirical equations capable of predicting engine performance from a

knowledge of basic fuel properties may be possible.

2.2.1      Power

Internal combustion engines convert potential energy stored as liquid fuel into kinetic energy to perform work.

 The rate of work performed by an engine-fuel conversion is power.  The engine-observed brake horsepower

is proportional to the torque measured at the dynamometer and the engine speed in revolutions/minute (RPM)

at which the torque was measured.  The corrected brake horsepower is the observed power corrected to

standard atmospheric conditions.  The fuel property impact on engine power is critical in determining which

fuel specification variations will not impact the Navy surface fleet mission.  Engine power is expected to be

impacted by those properties that may effect the fuel injection system metering and spray processes.



37

2.2.2 Speed

Typically, engines produce power and torque across a speed range, and the flatter the torque curve for that

speed range, the more flexible the engine.  Speed impacts engine performance as time available for the

chemical and physical processes of fuel metering, fuel injection, fuel/air mixing, and physical and chemical

ignition delays to occur.  Engine events are timed to occur as a function of crankshaft angle; therefore, for a

given Crank angle duration, the physical time is shorter at higher engine speeds.

2.2.3      Brake Specific Fuel Consumption

The Brake Specific Fuel Consumption (BSFC), with units of pounds/(brake horsepower-hour), is a universal

measure of engine ability to convert fuel into mechanical work.  All engines that have the same BSFC,

regardless of displacement, convert fuel energy to work at the same efficiency.  Thus all engines can be

compared and contrasted by their BSFC.  Likewise a specific engine can be used to determine the effect of

differing fuels on its BSFC.

2.2.4      Smoke Opacity

Smoke is produced when an appreciable fraction of the injected fuel fails to find the necessary oxygen for

complete combustion.  The unburned or partially burned fuel is expelled from the cylinder as visible smoke.

 Excessive smoke level is objectionable because of the potential detection of the infrared as well as the visible

signature by an enemy, the public nuisance created by its appearance, and because engines operated for

extended periods with smoky exhaust accelerate deposit accumulation and must be overhauled more

frequently.

Smoke measurements are included in the performance evaluations to provide information on combustion and

full-load performance.  In addition, measurement of smoke level during full-rack power checks while operating

on base fuel provides additional corroboration of the condition of the engine and fuel-injection system.  The

use of smoke level as a measure of engine condition does not replace the power measurements but

complements them.
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2.2.5      Cylinder Pressure Histories

The primary application of the cylinder pressure data was to establish the effects of fuel variables on maximum

cylinder pressure and maximum rate of cylinder pressure rise, since both have been cited by various engine

designers and manufacturers as being of substantial importance with respect to engine life.  These data, along

with the instantaneous cylinder volume and the derivative of instantaneous cylinder volume calculated from

kinematic analysis, were also used to calculate heat release rate, cumulative heat release, relative (to base fuel)

ignition delay time, combustion and thermal efficiencies.

2.2.6      Heat Release Rate

Computation of the heat release rate is based on application of the First Law of Thermodynamics to the

contents of the combustion chamber.  The form of the equation used is as follows:

where: Q  = heat release, Joules

θ  = crank angle, degrees

A  = heat equivalent of mechanical work

k  = ratio of specific heat at constant pressure to specific heat at constant volume

V  = instantaneous volume of the working fluid, m3

P  = instantaneous pressure of the working fluid, Pa

Refinement and application of the heat-release rate-calculation technique to operating internal combustion

engines were accomplished by Austen and Lyn (15) and later by Karim and Kahn (16,17).  An analysis of

errors associated with the techniques was also performed by Karim and Kahn (18).  Fisher and Macey (19) and

Lancaster, et al. (14), developed and refined a digital data-acquisition system for collection of cylinder-pressure

data.  The system was subsequently used in the development of a software package for calculation of a variety

of parameters from the cylinder-pressure data, including the heat release rates (20,21).

|PV 
1-k

1 + VP 
1-k

k|A = Q
θθθ ∂

∂•
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2.2.7      Cumulative Heat Release

The cumulative heat release is the integral of the heat release rate during the closed portion of the engine cycle,

i.e. when the intake valves/ports and exhaust valves are closed during the compression and combustion.  The

cumulative heat release is the energy of the fuel utilized to perform work on the piston and, in this program,

was not adjusted for losses due to heat transferred from the piston by conduction, convection, or radiation.

 The cumulative heat release is also used to calculate apparent combustion efficiency.

2.2.8      Relative Ignition Delay Time

The relative ignition delay time will be referenced to the time determined for the base fuel for fuel-to-fuel

comparisons.  Base fuel ignition delay time will be established on the basis of the start of combustion, as

determined from the heat release diagram and the engine manufacturers specification for the static start of

injection (injection timing).

2.2.9      Apparent Combustion Efficiency

The apparent combustion efficiency will be calculated by dividing the cumulative heat release per cycle by the

heat equivalent of the fuel injected per cycle.  The true combustion efficiency depends on heat transfer and

complex chemical equilibrium models that are rather unwieldy and would have been difficult to provide and

integrate into all participant data systems.

2.2.10    Brake Thermal Efficiency

The observed brake thermal efficiency will be calculated by dividing the heat equivalent of the corrected brake

horsepower by the product of the fuel flow rate and the net heat of combustion of the fuel.  Net heat of

combustion data of all test fuels was supplied by NIPER, the central fuel characterization laboratory.

2.3 Performance Data Analysis

The data acquired at each test condition are categorized as test point, performance, combustion and calculated

variables.  The test point variables are variables that describe the test condition and define the proper operation

of the engine with respect to the test matrix.  The performance variables are monitored to ascertain their
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response to the test-point variable changes and as engine diagnostic tools.  Combustion variables were

measured so that the heat release and combustion analysis could be performed.  The calculated variables are

important in describing the performance of the engine and are calculated from combinations of other variables.

For the DDC 6V-53N, test-point variables included speed and load to fix a point in the test matrix, water-outlet

temperature, fuel temperature, inlet air temperature, and exhaust back pressure to determine consistent engine

operation.  Fuel flow, exhaust opacity, water-inlet temperature, oil-sump temperature, airbox temperature, all

exhaust temperatures, fuel transfer pressure, oil-gallery pressure and blowby pressure are all performance

variables that are expected to change with test-point changes.  The combustion variables include cylinder-

pressure histories, and then the air-after-blower pressure, intake vacuum, and barometric pressure were used

to calculate the reference pressure at bottom dead center of the intake stroke.  The calculated variables will be

used to describe the engine operation on a test fuel and include brake horsepower, brake specific fuel

consumption (BSFC), thermal efficiency, apparent combustion efficiency, rate of pressure rise, heat release

rate, cumulative heat release, and ignition delay.

For the Cummins NH-220G, the test-point variables are identical to the DDC 6V-53N variables because they

define the matrix and ensure proper engine operation.  The performance variables include fuel flow, exhaust

opacity, water-inlet temperature, oil-sump temperature, all exhaust temperatures, fuel-pump pressure, oil-

gallery pressure, and blowby pressure.  The combustion variables include cylinder-pressure histories.  The

intake vacuum and barometric pressure were used to calculate the reference pressure at bottom dead center of

the intake stroke.  The calculated variables are identical as calculated for the DDC 6V-53N, so the sensitivity

of each engine to the test fuel properties can be investigated.

All data except the pressure histories and the calculated variables are shown on the operator log sheets for the

respective engines.  For each combination of engine, fuel, and test point, there is an entry on the operator log.

 For each test point, there is a computer record that includes ten random readings along with the average and

standard deviation of the ten readings for each of the variables measured.  The cylinder pressure histories exist

as a raw data file for each test condition, containing 100 consecutive engine cycles, and as an averaged data

file from which the heat release calculations were made.  All calculated variables were entered on the data

summary sheets for each engine and fuel combination.  The operator logs and data summary sheets for both

the DDC 6V-53N and the Cummins NH-220G are in Appendix B.
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An objective of the data analysis portion of the HSDE performance evaluation was to develop a representative

model of engine performance parameters versus fuel properties for each engine. These models were developed

by statistically analyzing the collected engine and fuel data. The sensitivity of the developed models was to

be determined by incorporating the results of the uncertainty analysis of the test measurements. A goal was

established to determine if a generalized model could be assembled to represent all engine/fuel combinations.

For the HSDE performance evaluations, the statistical and uncertainty analyses were accomplished by DTRC

using the following independent and dependent variables of interest:

Independent Variables (Fuel Properties)
-  Viscosity @ 40°C and 100°C
-  Hydrogen Content
-  Specific Gravity
-  Distillation
-  Net Heat of Combustion
-  Surface Tension
-  Aniline Point
-  Cetane Number

Dependent Variables (Engine Performance)
-  Smoke
-  Power/Torque
-  Brake Specific Fuel Consumption
-  Maximum Cylinder Pressure
-  Maximum Rate of Cylinder Pressure Rise
-  Combustion Efficiency
-  Maximum Heat Release Rate
-  Ignition Delay
-  Brake Thermal Efficiency

The statistical analyses performed by DTRC utilized the test participants to critique the strategy, review

analysis results, and impart the knowledge of the effects of fuel properties on high-speed diesel engine

performance in the development and interpretation of the representative models.

2.3.1      Overview of HSDE Performance Evaluation Data Analysis

The initial step in the analysis of the HSDE performance data was the development of data entry and retrieval

procedures.  The next step entailed scatter plots of all the data to identify any outlier data points.  Concurrent

to the development of the scatter plots was the calculation of the uncertainty values associated with each data

point. Following the scatter plots was the multiple-variable, step-up regression analysis that was used to
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develop the correlations between fuel properties and engine-performance parameter(s).  A representative model

for each engine versus fuel properties was determined by utilizing results previously obtained as well as known

correlations supplied by the test participants.

2.3.2      HSDE Performance Evaluation Scatter Plots/Outlier Identification

The first step in the data analysis procedure was to plot all combinations of the independent versus dependent

variables.  The scatter plots were expected to indicate if the test plan was properly designed, that the majority

of the data points plotted were sufficiently distributed within the experiment boundaries.  DTRC and the test

participants identified any outliers based on the scatter plots produced, and reviewed the outlier data to

determine its validity.

2.3.3      HSDE Performance Evaluation Data Uncertainty Analysis

The overall uncertainty value associated with each data point was calculated and incorporated into the data file.

 The uncertainty value associated with the instrumentation was determined by supplying DTRC with data

regarding the accuracy and precision of the instrumentation used in the collection of HSDE data.  In addition,

test participants furnished DTRC with calibration procedures and frequencies used to determine the uncertainty

value associated with instrumentation drift between calibrations.  The total uncertainty value for each data

point was calculated by summing the uncertainties due to calibration, calibration drift, instrumentation

accuracy, and instrument precision.

UTOTAL = UCAL + UCAL DRIFT + UACCURACY + UPRECISION

The uncertainty values of the test fuel properties were based on the repeatability and reproducibility values for

the test method specified in the Annual Book of ASTM Standards for Petroleum Products, Lubricants, and

Fossil Fuels (22).  For non-ASTM test methods (hydrogen content by PE 240), the uncertainty values were

calculated from duplicate fuel analyses.

The uncertainty values reviewed by the test participants and the total uncertainty value unique for each data

point were incorporated into the HSDE performance data file.  The data file contained three values for each

data point:  1) representing the measured value, 2) representing the measured value plus the overall uncertainty

value, and 3) representing the measured value minus the overall uncertainty value.
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Only the measured test data was used in the development of the correlations.  The uncertainty values were used

only to evaluate the sensitivity of the models developed from these correlations.

2.3.4      Statistical Analysis - Multiple-Variable Analysis

The multi-variable analysis was based on each individual engine. The regression analysis was based on engine

performance (dependent variable) versus fuel property (independent variable).  A step-up regression analysis

was performed, and the independent variables were added to determine which variables were significant.  The

R-squared acceptance criteria for significance was initially set at 95 percent, and with the aid of a statistician,

the calculated R-squared values were reviewed and adjusted when necessary.

The regression analysis assumed linear form.  However, if the collected data show a different functional form,

then the analysis was based on that functional form.

2.3.5      Fuel Property versus Engine Performance Model Development Process

All the developed correlations that met the various acceptance criteria were compared with engine/fuel

performance correlations that were known by the test participants from scientific literature and experience.

 If the developed correlations did not agree with the known correlations, all participants evaluated the cause

of the disagreement.  Newly developed correlations not previously encountered were reviewed to determine

their plausibility. 

When all correlations were found to be satisfactory, a representative engine-performance parameter versus fuel-

property model was developed for each engine.  The resultant models were used to predict engine performance

results of the performance test-fuel matrix fuel properties and of the worldwide fuel survey fuel properties.

2.4 Checklists

A standardized checklist was used to verify that the operational sequence for each test fuel evaluation was

followed for each engine.  Figure 8 is the HSDE Performance Evaluation checklist based on the operational

sequence previously discussed in section 2.1.4.2.6.
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Navy High-Speed Diesel Engine
Performance Evaluation Checklist

Laboratory:    _______
Engine Type: _______ Engine Tester:   _______
Test Fuel:      _______ Date:    ______________

Step Initials Test Procedure

1. Flush fuel system with BF-2.

2. Engine warm-up.

3. Clean smokemeter lenses and adjust purge air.

4. Full rack power check with BF-2.  Maintain fuel temperature at 32 ± 2°C, air temperature at 38 ± 2°C and
coolant temperature at 77 ± 2°C. Set exhaust back pressure at 50 ± 2 mm of mercury under full-rack
conditions at rated speed.

5. Compute corrected power levels and maximum cylinder pressures.

6. Compare to 95% confidence bands of BF-2 performance.

7. Determine action; i.e., continue if full-rack power check is within the confidence band, or have Project
Engineer contact DTRC.

8. Flush fuel system with test fuel.

9. Engine warm-up.

10. Clean smokemeter lenses and adjust purge air.

11. Complete performance testing load-speed matrix.  Maintain fuel temperature at 32 ± 2°C, air temperature
at 38 ± 2°C and coolant temperature at 77 ± 2°C.  Set exhaust back pressure at 50 ± 2 mm of mercury
under full-rack conditions at rated speed.

12. Flush fuel system with BF-2.

13. Engine warm-up.

14. Clean smokemeter lenses and adjust purge air.

15. _______ Full rack power check on BF-2.  Maintain fuel temperature at 32 ± 2°C, air temperature at 38 ± 2°C and
coolant temperature at 77 ± 2°C.  Set exhaust back pressure at 50 ± 2 mm of mercury under full-rack
conditions at rated speed.

16. Compute corrected power levels and maximum cylinder pressures.

17. Compare to 95% confidence bands of BF-2 performance.

18.  Determine action; i.e., continue if full-rack power check is within the confidence band, or have Project
Engineer contact DTRC.

19. Flush fuel system with test fuel.

20. Engine warm-up.

21. Clean smokemeter lenses and adjust purge air.

22. _______ Complete performance evaluation load-speed matrix.  Maintain fuel temperature at 32 ± 2°C, air
temperature at 38 ± 2°C and coolant temperature at 77 ± 2°C.  Set exhaust back pressure at 50 ± 2 mm of
mercury under full-rack conditions at rated speed.

Figure 8.  HSDE Operational Sequence Protocol Checklist
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2.5 Deviations From Test Plan

The following paragraphs indicate the deviations from the high speed diesel engine test plan in both setup and

operational procedures that occurred at TFLRF.

2.5.1      DDC 6V-53N Fuel Temperature

The fuel system of the DDC 6V-53N engine initially made use of only one heat exchanger.  This single heat

exchanger was insufficient to maintain a temperature of 32 ± 2°C as defined by the test plan.  Another heat

exchanger was added to the system, and the engine ran within the correct temperature range.

2.5.2 Cummins NH-220G Lubricant Pre-heater

An external heater was placed on the Cummins NH-220G lubrication system to permit reaching operating

temperatures faster.  This system contained an external pump that pumped the lubricant from the bottom of

the oil sump through a Chromalox 240-VAC, 2000-watt heater (controlled by a Powerstat rheostat), then back

into the oil sump through the crankcase inspection plate.

2.5.3      Ambient Temperature Recording

During the performance runs, the wet-and-dry temperature measurements were taken using two different

measuring devices.  The devices were as follows:

(a) General Eastern Model 702 Aspirator, taken by computer using the low-

speed data acquisition system.

(b) Pocket Psychrometer, taken manually.

This dual measurement allowed comparisons of the temperature measurements in order to have more accurate

test results.
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2.5.4      Smokemeter Lens Cleaning

Smokemeter lenses were not cleaned with a lens airbrush.  Instead, air was used to remove any large particles,

then a glass cleaner was used to remove any other particles.

2.5.5      Test Fuel Run Order

Deviations from the fuels’ run order are listed as follows:

Test Plan Order Actual Run Order
BF02 BF02
TF26 TF26
TF10 TF10
TF02 TF09
TF07 TF01
TF08 TF02
TF09 TF08
TF34 TF07
TF01 TF34

Rerun
TF01
TF02
TF08

3.0 RESULTS

The purpose of the HSDE performance program was to determine key fuel property effects on engine power,

 performance, smoke opacity, heat release, and calculated variables.  A graphical analysis of the power and

performance data was used as a precursor to the statistical analysis to illustrate significant differences between

fuels that should be investigated.

3.1 Power-making Ability

To determine the power production sensitivity of each engine to fuel property changes, each engine was

operated at full rack across the test speed range of the engine.  To ensure repeatability with the base fuel, a

physical rack stop was attached to the engine.  All the full rack operation tests were run with the rack against
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this stop.  Figure 9  for the DDC 6V-53N and Figure 10 for the Cummins NH-220G reveal the full rack

observed brake horsepower obtained with each fuel.  A cursory analysis suggested that there are fuel property

effects on the power produced by each engine.  It should also be noted that the two engines rank the fuels

differently, which may be a function of their distinctively different fuel injection systems.  The fuel metering

of the DDC unit injector and the Cummins PT fuel system are affected differently by the test fuel properties.

 Most diesel engines meter fuel volumetrically; therefore, fuel properties that affect the injected fuel mass

would also affect the full rack power production.

Figure 11 for the DDC 6V-53N and Figure 12 for the Cummins NH-220G show the fuel flow at the maximum

power for each test fuel.  The plot for the DDC 6V-53N, which is at 2800 RPM, reveals one slope between

fuel flow and horsepower for BF02 and TF26 and another slope with the other test fuels examined.  Although

the plot suggests a parabolic relationship, a parabola suggests a minimum at other than zero power and fuel

flow.  As expected, the general results tend toward increased horsepower with increased fuel flow.  The

Cummins NH-220G, at first glance, reveals an almost random relationship between the fuel flow and

maximum power at 2100 RPM.  However, it can be construed that fuels BF02 and TF26 form a line that

reflects the expected results.  The remaining test fuels appear to have a relationship opposite of what would

be expected.  Although the remaining fuels are blends made to reflect specific fuel property variations, it

should be noted fuels BF02 and TF26 are real fuels.  The real fuels may reflect the fuel property variations

utilized as fuel injection system design parameters.

The plots of the brake thermal efficiency and the brake horsepower are shown in Figure 13 and Figure 14.  The

plot for the DDC 6V-53N engine appears to reveal a parabolic relationship of thermal efficiency with

horsepower for the test fuels.  The DDC 6V-53N engine has the best thermal efficiency at the horsepower

generated by fuel BF02.  This best efficiency is not surprising considering base fuel BF02 has diesel fuel

properties for which the engine was most likely optimized.  Figure 14 for the Cummins NH-220G engine

appears to reveal a relationship for fuels BF02 and TF26 that is different from the remainder of the test fuels.

 Fuels BF02 and TF26 show decreased thermal efficiency with increased horsepower, which may be due to

increased premixed combustion with TF26.  Increased premixed combustion has been correlated to more

volatile fuels and increased thermal efficiency (23).  The other test fuels indicate increased thermal efficiency

with increased horsepower, which may be related to the fuel metering process.
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Figure 9.  DDC 6V-53N Full Rack Brake Horsepower of Test Fuels

Figure 10.  Cummins NH220G Full Rack Brake Horsepower of Test Fuels
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Figure 11. DDC 6V-53N Maximum Power Fuel Flow of Test Fuels

Figure 12.  Cummins NH220G Maximum Power Fuel Flow of Test Fuels
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Figure 13. DDC 6V53N Maximum Power Brake Thermal Efficiency of Test Fuels

Figure 14. Cummins NH220G Maximum Power Brake Thermal Efficiency of Test Fuels
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3.2 Fuel Consumption

When the graphs of the full rack fuel flow are examined for both engines (Figures 15 and 16) it is obvious that

there are significant fuel flow deviations between the test fuels.  It appears that both the DDC 6V-53N and the

Cummins NH-220G rank the fuels in approximately the same order.  This ranking is interesting because the

power produced as a result of the fuel flows are not ranked in the same order for both engines. This difference

in ranking indicates there is a fuel property related combustion phenomenon that determines the power

production from a given fuel flow for each engine.

The observed BSFC is a comparative measure of the capability of an engine to convert fuel chemical energy into

shaft work.  Figures 17 and 18 are the BSFC plots at full rack for all test fuels for the DDC 6V-53N and the

Cummins NH-220G.  For a given test fuel, the Cummins NH-220G has a more consistent BSFC across the

operational speed range.  The DDC 6V-53N has a lower minimum BSFC and a lower high-speed BSFC.  The

differing BSFC response between engines may be attributable to the different fuel injection systems and engine

operating cycles.

One of the key fuel properties evaluated in this experiment was the fuel viscosity.  The viscosity was expected

to have important ramifications on the power output and fuel consumption of high-speed diesel engines.  In

order to determine if the viscosity affects engine performance, volumetric fuel flow and viscosity (Figures 19

and 20, respectively) were plotted at the maximum power condition for each test fuel.  Volumetric fuel flow

was used because it takes the density variations among the test fuels into account.  When the illustrations for

the DDC 6V-53N and the Cummins NH-220G engines are examined, there is a definite trend of increased

volumetric fuel flow with viscosity at the maximum power condition.

3.3 Smoke Opacity

A diesel engine will consume as much fuel as there is air to oxidize; however, as the equivalence ratio

approaches 0.5, incomplete fuel/air mixing and subsequent incomplete combustion can lead to the formation

of soot.  Further increases in equivalence ratio can lead to objectionable levels of soot, at which point the fuel

flow and subsequent engine power has to be limited.  The plots of exhaust smoke opacity at full rack for the

DDC 6V-53N and the Cummins NH-220G engines are shown in Figures 21 and 22.  The plot for the DDC

6V-53N reveals the peak opacities at the lower speeds, which correlate with the lower turbulence levels for

fuel/air mixing evident at lower speeds.  For the Cummins NH-220G engine, the opacity values appear to be

random with respect to fuels and speeds.  Caution should be used when analyzing the smoke opacity data

because the light blocking method of measurement has inherent inaccuracies.
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Figure 15. DDC 6V53N Full Rack Fuel flow of Test Fuels

Figure 16. Cummins NH220G Full Rack Fuel Flow of Test Fuels



53

Figure 17. DDC 6V-53N Full Rack Brake Specific Fuel Consumption of Test Fuels

Figure 18. Cummins NH220G full Rack Brake Specific Fuel Consumption of Test Fuels
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Figure 19. DDC6V53N Maximum Power Volumetric Fuel Flow vs. Viscosity @40°C

Figure 20. Cummins NH220G Maximum Power Volumetric Fuel Flow vs. Viscosity @ 40°C
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Figure 21. DDC 6V-53N Full Rack Smoke Opacity of Test Fuels

Figure 22. Cummins NH220G Full Rack Smoke Opacity of Test Fuels
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3.4 Other Performance Parameters

3.4.1     Maximum Cylinder Pressure

The peak cylinder pressure is an important variable to estimate the mechanical unit stresses in the piston, piston

pin, connecting rod, and bearings.  The peak cylinder pressure trends at full rack for the DDC 6V-53N and

Cummins NH-220G are shown in Figures 23 and 24.  Both engines show the same trend of higher peak

pressures at the lower engine speeds.  This result may be explained as a function of timing.  At lower speeds,

the piston has more loitering time around top dead center, allowing the pressures to increase.  All engines are

designed for a maximum cylinder pressure; therefore, understanding the effects the fuel properties can have

on the cylinder pressure is imperative.  Both engines reveal that there are fuel effects on cylinder pressure at

full rack.

3.4.2     Maximum Rate of Pressure Rise

The peak pressure rise is a measure of knock during the autoignition of the fuel.  Knock occurs when a quantity

of fuel that exists in the premixed state autoignites, causing a pressure wave to reflect across the combustion

chamber at the speed of sound.  The pressure wave reflecting across the combustion chamber manifests itself

in noise, vibration, increased convective heat transfer rates, and the scrubbing of lubricant from the cylinder

walls.  Figures 25 and 26 reveal the differences between fuels for the DDC 6V-53N and the Cummins NH-

220G engines at full rack with respect to the peak pressure rise.  Both engines show deviations in peak pressure

rise that would be related to the test fuel properties.  For most fuels, the greatest peak pressure rise occurs at

the lower speeds where more residence time allows the premixed vapors to accumulate and conductive heat

transfer from the combustion chamber to occur.  The Cummins NH-220G shows that the highest peak pressure

rise occurs at the engine speed for maximum torque.  A key to looking at fuel effects on peak pressure rise

would be to examine the fuel properties that would contribute to increased premixed vapors.
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Figure 23. DDC 6V-53N Full Rack Maximum Cylinder Pressure of Test Fuels

Figure 24. Cummins NH220G Full Rack Maximum Cylinder Pressure of Test Fuels
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Figure 25. DDC 6V-53N Full Rack Maximum Cylinder Pressure Rise of Test Fuels

Figure 26. Cummins NH220G Full Rack Maximum Cylinder Pressure Rise of Test Fuels
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3.4.3     Heat Release Rate

At full rack operation, the maximum heat release rate closely defines the premixed mode of combustion.  When

the terms in the heat release equation are examined, it appears that the rate of pressure rise is the dominating

term during the premixed mode.  When calculating heat release rates, it should also be noted that ignition delay

will have a very strong influence on the maximum heat release rate.  This influence explains familiar trends

seen in Figures 27 and 28 at full rack for the DDC 6V-53N and Cummins NH-220G engines. For both engines,

the peak heat release rate occurs at the lower speeds, where premixed modes of combustion are more likely

to occur.  The primary purpose for calculating the heat release rate is its importance as the driving force for

heat transfer.  The maximum heat release rate correlates with the peak heat transfer rate, which is important

for calculating thermal stresses in the piston and rings.  The fuel properties that affect the amount of premixed

vapors would be expected to impact the maximum heat release rate.

3.4.4 Ignition Delay Time

The ignition delay as measured in a diesel engine is the result of a combined process of physical and chemical

delay times.  The physical delay is affected by the breakup of the fuel jet into droplets during injection, the fuel

and air mixing, and the time for the temperature and pressure in the cylinder to reach an autoignition state.

 The chemical delay is characterized by the heat transfer rates from the combustion chamber to the fuel

droplets, the kinetics of combustion precursor formation, and the rate of fuel vapor diffusion across the droplet

fuel/air interface.   Variations in physical and chemical delay periods would be affected by fuel property

variations.  Figures 29 and 30 represent the ignition delays for all fuels and both engines at full rack.  Both

engines reveal a trend of increasing ignition delays, as measured by crank angle, with increasing engine speed.

 This trend indicates that an induction period exists that must be satisfied before ignition occurs, resulting in

longer crank angle delays at higher speeds.  It should be noted that the ignition delays acquired for the DDC

6V-53N and the Cummins NH-220G represent the onset of ignition with respect to the static injection timing,

and not to the actual dynamic start of injection.

3.4.5     Cumulative Heat Release

The cumulative heat release is the cycle integral of the heat release rates and is a measure of the amount of fuel

chemical energy converted to heat.  The cumulative heat release as calculated does not include the heat transfer

to the cylinder walls.  The plots of cumulative heat release, Figure 31 for the DDC 6V-53N and Figure 32 for
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the Cummins NH-220G, reveal that across the speed range of the engines at full rack, the cumulative heat

release does not vary significantly.  The significant difference in magnitude of the cumulative heat release

between the engines is due to the two-stroke cycle of the DDC 6V-53N and the four-stroke cycle of the

Cummins NH-220G.  Another result is that the peak value appears at the speed for maximum torque for a

given engine/fuel combination.  It would be expected that the cumulative heat release will be influenced by

those fuel properties that affect the energy input rate.

3.4.6     Combustion Efficiency

The apparent combustion efficiency measures how effectively an engine converts fuel chemical energy into

heat.  The apparent combustion efficiencies as calculated do not account for heat transfer.  Figure 33 for the

DDC 6V-53N and Figure 34 for the Cummins NH-220G reveal that the combustion efficiencies at full rack

tend to increase with engine speed.  This increase could be indicative of the higher turbulence and injection

rates prevalent at the higher speeds for increased fuel/air mixing.  Increased fuel/air mixing generally leads to

more complete combustion.  Fuel/air mixing would be dependent on fuel properties such as viscosity, density,

volatility, and surface tension.  Other fuel properties that would be expected to influence energy input rate and

fuel/air mixing would also be expected to influence the apparent combustion efficiency.

3.4.7     Brake Thermal Efficiency

The observed thermal efficiency measures how effectively an engine converts available fuel chemical energy

into measurable mechanical shaft work.  In diesel engines, the larger the fraction of fuel that burns closer to

top dead center, the higher the thermal efficiencies.  Figures 35 and 36 are the thermal efficiency curves at full

rack for all test fuels for the DDC 6V-53N and the Cummins NH-220G engines.  The DDC 6V-53N has a

relatively large variation in thermal efficiency across the speed range, while the Cummins NH-220G is fairly

constant.  Fuel properties that affect energy input rate and premixed combustion should influence brake

thermal efficiencies.
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Figure 27. DDC 6V-53N Full Rack Maximum Heat Release Rate of Test Fuels

Figure 28. Cummins NH220G Full Rack Maximum Heat Release Rate of Test Fuels
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Figure 29. DDC 6V-53N Full Rack Ignition Delay of Test Fuels

Figure 30. Cummins NH220G Full Rack Ignition Delay of Test Fuels
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Figure 31. DDC 6V-53N Full Rack Cumulative Heat Release of Test Fuels

Figure 32. Cummins NH220G Full Rack Cumulative Heat Release of Test Fuels
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Figure 33. DDC 6V-53N Full Rack Apparent Combustion Efficiency of Test Fuels

Figure 34. Cummins NH220G Full Rack Apparent Combustion Efficiency of Test Fuels
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Figure 35. DDC 6V-53N Full Rack Brake Thermal Efficiency of Test Fuels

Figure 36. Cummins NH220G Full Rack Brake Thermal Efficiency of Test Fuels
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3.5 Performance Data Analysis Results

To evaluate how the independent and dependent variables interact, correlation matrices were generated for the

fuel property variables, the engine performance variables of interest, and the engine performance versus fuel

property variables.

The correlation matrix for the fuel property variables as determined by the fuel characterization protocol is

included as Table 19.  The values in the table represent the correlation coefficient, R.  A negative R-value

indicates an inverse relationship between variables.  Correlating fuel properties should not be utilized together

in a descriptive model because the results may be skewed by the interdependency of the independent variables.

 The fuel properties that have a correlation coefficient (R) greater than ±0.9 (R 2=0.8) are lightly shaded in

Table 19.  The correlation of the viscosity values indicate the fuels in the test matrix had similar viscosity

indices (i.e. temperature sensitivity).  The correlation of viscosity with 10 percent and 50 percent boiling points

is reasonable because less viscous fuels also tend to be more volatile.  The 50 percent and 90 percent boiling

point correlation indicates the 90-percent temperatures increase as the 50-percent temperatures increase.  A

correlation between specific gravity and net heat of combustion should be expected, because net heat of

combustion can be calculated knowing specific gravity using ASTM method D 4868.  Hydrogen content has

also been known to correlate with fuel heating values.  The test fuel property correlation matrix is valid for the

data set described by the HSDE test fuel properties and will not necessarily pertain to all fuels.

Table 19. Fuel Property Correlation Matrix

VIS100C H2 SPGR D8610 D8650 D8690 NHC ST AP CN

VIS40C 0.9831 -0.3971 0.7322 0.9734 0.8352 0.7387 -0.4990 0.7625 0.4003 -0.1749

VIS100C 1.0 -0.3769 0.7315 0.9660 0.9167 0.8209 -0.4694 0.7786 0.4765 -0.0889

H2 1.0 -0.8958 -0.3207 -0.4120 -0.5620 0.9813 -0.7923 0.5774 0.8052

SPGR 1.0 0.6719 0.7427 0.8261 -0.9356 0.8991 -0.1970 -0.6094

D8610 1.0 0.8414 0.7454 -0.4068 0.6996 0.4912 -0.0162

D8650 1.0 0.9581 -0.4700 0.7629 0.4791 0.0072

D8690 1.0 -0.6038 0.7658 0.2701 -0.1312

NHC 1.0 -0.7990 0.5214 0.8094

ST 1.0 -0.0400 -0.5203

AP 1.0 0.7759
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The correlation matrix for the engine performance variables recorded using the operational sequence protocol

for all fuels is included as Table 20 for the Cummins NH-220G and Table 21 for the DDC 6V-53N.  The

values in the table represent the correlation coefficient, R.  Correlating engine performance variables are

expected to result in similar descriptive fuel property effect models.  The engine performance variables that

have a correlation coefficient (R) greater than ±0.9 (R 2=0.8) are the lightly shaded areas in Table 20 and

Table 21.

For both the Cummins NH-220G and the DDC 6V-53N, the engine speed does not show a good correlation

with any other performance variable.  The engine speed is a good variable to be included with the fuel

properties as an independent variable to tie the fuel properties into the test point matrix.  As expected,  fuel

flow is highly correlated with power production for both test engines, more fuel=more power.  For the

Cummins NH-220G the cumulative heat release (fuel energy released) also correlates with power.  Load

correlates well with the following:  brake mean effective pressure, maximum cylinder pressure, cumulative

heat release for both engines, and fuel flow for the DDC 6V-53N engine. The load-BMEP correlation is

expected because BMEP is calculated from load response.  The brake specific fuel consumption was expected

to show a correlation with power and fuel flow, but does not; brake specific fuel consumption does correlate

with the brake thermal efficiency for each engine.

The maximum cylinder pressure correlates with cumulative heat release for both engines.  The maximum

cylinder pressure rise correlates with the maximum cylinder pressure and maximum heat release rate for the

Cummins NH-220G and maximum heat release rate for the DDC 6V-53N.  Ignition delay relates to cumulative

heat release for only the DDC 6V-53N.  The performance variables calculated from the pressure histories

generally show cross-correlation.

Neither the exhaust smoke opacity nor the apparent combustion efficiency reveal correlations with any other

engine performance variable for either engine.



Table 20.  Cummins NH-220G Performance Variable Correlation Matrix
OBHP LOAD BMEP FFlo BSFC MCP MPR ID SMOKE MHR CHR ACE BTE

RPM 0.0267 -0.4466 -0.4466 0.0132 0.1238 -0.6165 -0.5838 0.5477 -0.3988 -0.6286 -0.3604 0.3920 -0.0784
OBHP 1.0 0.8823 0.8823 0.9421 -0.6660 0.7566 0.6737 -0.6860 0.6992 0.6049 0.9151 -0.2047 0.6554
LOAD 1.0 1.0000 0.8367 -0.6530 0.9679 0.8784 -0.8734 0.8167 0.8382 0.9886 -0.3658 0.6222
BMEP 1.0 0.8367 -0.6530 0.9679 0.8784 -0.8734 0.8167 0.8382 0.9886 -0.3658 0.6222

FFlo 1.0 -0.4883 0.7343 0.6573 -0.6264 0.7373 0.5984 0.8924 -0.3745 0.4238
BSFC 1.0 -0.5529 -0.4744 0.5417 -0.3552 -0.4222 -0.6263 -0.1177 -0.9540
MCP 1.0 0.9229 -0.8852 0.8452 0.8987 0.9485 -0.4051 0.5080
MPR 1.0 -0.6958 0.8734 0.9914 0.8538 -0.4137 0.4528

ID 1.0 -0.6528 -0.6412 -0.8402 0.2804 -0.4896
SMOKE 1.0 0.8545 0.8327 -0.3764 0.3124

MHR 1.0 0.8083 -0.4340 0.4009
CHR 1.0 -0.3517 0.5896
ACE 1.0 0.2039

Table 21.  DDC 6V-53N Performance Variable Correlation Matrix
OBHP LOAD BMEP FFlo BSFC MCP MPR ID SMOKE MHR CHR ACE BTE

RPM 0.7586 0.4145 0.4145 0.6740 -0.5954 0.2991 -0.6034 -0.1913 -0.4368 -0.6450 0.4284 0.2921 0.6189
OBHP 1.0 0.8967 0.8967 0.9768 -0.6128 0.8217 -0.5202 -0.7215 0.1024 -0.5915 0.8983 -0.1677 0.6053
LOAD 1.0 1.0000 0.9189 -0.5049 0.9736 -0.3224 -0.8801 0.4722 -0.3921 0.9876 -0.4446 0.4796
BMEP 1.0 0.9189 -0.5049 0.9736 -0.3224 -0.8801 0.4722 -0.3921 0.9876 -0.4446 0.4796

FFlo 1.0 -0.4641 0.8795 -0.4405 -0.7771 0.2479 -0.5128 0.9234 -0.3246 0.4488
BSFC 1.0 -0.3375 0.4553 0.2675 0.2778 0.4935 -0.4566 -0.2285 -0.9813
MCP 1.0 -0.2047 -0.8892 0.6281 -0.2716 0.9766 -0.5421 0.3107
MPR 1.0 0.4606 0.2486 0.9955 -0.3695 -0.3664 -0.4519

ID 1.0 -0.6085 0.5076 -0.9032 0.4493 -0.2259
SMOKE 1.0 0.2339 0.4954 -0.6825 -0.3157

MHR 1.0 -0.4361 -0.3310 -0.4892
CHR 1.0 -0.3830 0.4338
ACE 1.0 0.2865

68



69

Table 22 for the Cummins NH-220G and Table 23 for the DDC 6V-53N show the correlation matrices for the

engine performance and fuel property variables.  No single fuel variable correlates with an engine performance

variable in either engine.  The poor correlation of engine speed with any fuel variable indicates that engine

speed would be a well-chosen independent variable.  The poor correlations indicate the descriptive model will

be linear combinations or transformations of the fuel property variables in order to predict engine performance.

3.5.1     Correlation Equations

The David Taylor Research Center performed the regression analysis of the data generated during the HSDE

performance evaluation tests.  The following minimum acceptance criteria were utilized during the statistical

analysis:

• R-square Value: 80%

• t-ratio Value for Independent Variables Coefficients: ±2.0

The basic stepwise linear regression model included the following variables as the independent variables:

Independent Fuel Variables

D8690 Distillation 90% Point (°C)

SPGR Specific Gravity @ 15.6 °C

VIS40C Viscosity @ 40°C (mm2/s)

H2 Hydrogen Content (Wt. %)

CN Cetane Number

“X”∧2 Fuel Variables Squared

Independent Engine Variables

RPM Engine Speed, RPM

LOAD Engine Load, lb-ft

The independent fuel property variables and fuel property variable transformations were chosen based on

scatter plots of the performance parameters and the fuels data.  The engine performance parameter models were

then developed utilizing speed and load as independent variables, then adding fuel variables one at a time to

improve the R-squared value of the regression equation.



Table 22. Cummins NH-220G Fuel Property vs. Performance Variable Correlation Matrix
VIS40C VIS100C H2 SPGR D8610 D8650 D8690 NHC ST AP CN

RPM -0.0004 -0.0004 -0.0004 0.0001 -0.0008 -0.0004 -0.0004 -0.0004 0.0001 -0.0008 -0.0009
OBHP -0.0314 -0.0314 0.0031 -0.0161 -0.0285 -0.0259 -0.0177 0.0080 -0.0208 -0.0231 0.0003
LOAD -0.0321 -0.0322 0.0046 -0.0177 -0.0290 -0.0272 -0.0194 0.0095 -0.0222 -0.0223 0.0016
BMEP -0.0321 -0.0322 0.0046 -0.0177 -0.0290 -0.0272 -0.0194 0.0095 -0.0222 -0.0223 0.0016

FFlo 0.2375 0.2404 -0.1446 0.2191 0.2287 0.2292 0.2214 -0.1668 0.2096 0.0681 -0.0695
BSFC 0.3116 0.3099 -0.1922 0.2818 0.2950 0.2827 0.2642 -0.2207 0.2799 0.0815 -0.1096
MCP -0.0473 -0.0452 -0.0154 -0.0071 -0.0448 -0.0285 -0.0137 -0.0079 -0.0193 -0.0429 -0.0110
MPR -0.0383 -0.0657 -0.2618 0.1521 -0.0715 -0.0795 -0.0176 -0.2435 0.1199 -0.3155 -0.3032

ID 0.1261 0.1054 -0.3906 0.3286 0.0591 0.0941 0.1467 -0.3947 0.2875 -0.2878 -0.4076
SMOKE 0.0219 0.0291 -0.2507 0.1888 -0.0187 0.0648 0.1010 -0.2334 0.1847 -0.1847 -0.2253

MHR -0.0229 -0.0556 -0.3317 0.2074 -0.0638 -0.0720 0.0027 -0.3129 0.1628 -0.3749 -0.3721
CHR 0.0026 0.0077 -0.0277 0.0293 -0.0009 0.0244 0.0336 -0.0295 0.0111 -0.0112 -0.0144
ACE -0.5804 -0.5985 0.3856 -0.5465 -0.5800 -0.5857 -0.5730 0.4062 -0.6010 -0.1683 0.1637
BTE -0.4418 -0.4482 0.2046 -0.3551 -0.4351 -0.4169 -0.3823 0.2434 -0.3671 -0.1892 0.0663

Table 23. DDC 6V-53N Fuel Property vs. Performance Variable Correlation Matrix
VIS40C VIS100C H2 SPGR D8610 D8650 D8690 NHC ST AP CN

RPM -0.0001 0.0000 0.0003 -0.0002 0.0003 0.0003 0.0003 0.0004 -0.0002 0.0008 0.0014
OBHP 0.0349 0.0382 -0.0311 0.0424 0.0335 0.0442 0.0472 -0.0338 0.0370 0.0065 -0.0127
LOAD 0.0387 0.0425 -0.0343 0.0471 0.0366 0.0493 0.0527 -0.0376 0.0409 0.0071 -0.0148
BMEP 0.0387 0.0425 -0.0343 0.0471 0.0366 0.0493 0.0527 -0.0376 0.0409 0.0071 -0.0148

FFlo 0.1485 0.1493 -0.1166 0.1552 0.1383 0.1431 0.1431 -0.1297 0.1451 0.0169 -0.0710
BSFC 0.2970 0.2882 -0.2346 0.3028 0.2783 0.2566 0.2490 -0.2618 0.2798 0.0200 -0.1484
MCP 0.0549 0.0548 -0.0853 0.0897 0.0427 0.0568 0.0661 -0.0917 0.0718 -0.0365 -0.0660
MPR 0.0708 -0.0022 -0.6096 0.4279 -0.0153 -0.0743 0.0365 -0.6008 0.3352 -0.6273 -0.6958

ID -0.0980 -0.1386 -0.2167 0.0808 -0.1359 -0.1767 -0.1222 -0.1980 0.0525 -0.3504 -0.3084
SMOKE 0.0411 0.0429 -0.0516 0.0555 0.0436 0.0469 0.0526 -0.0476 0.0588 -0.0050 -0.0249

MHR 0.0597 -0.0106 -0.5689 0.3944 -0.0210 -0.0815 0.0227 -0.5598 0.3093 -0.5951 -0.6555
CHR -0.0135 -0.0050 0.0274 -0.0181 -0.0088 0.0108 0.0110 0.0268 -0.0227 0.0272 0.0426
ACE -0.5678 -0.5484 0.4704 -0.5909 -0.5092 -0.4820 -0.4805 0.5193 -0.5690 0.0034 0.3757
BTE -0.3230 -0.3161 0.2147 -0.3012 -0.3016 -0.2802 -0.2641 0.2467 -0.2861 -0.0580 0.1347
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Table 24 summarizes engine performance parameter correlations with fuel variables determined by the DTRC

multi-variate analysis with respect to the regression acceptance criteria.  The regression equations for the

Cummins NH-220G and DDC 6V-53N, along with R-squared and t-ratio values, are shown in Appendix C

for the DTRC analysis.  The analysis results indicate that RPM and LOAD independent variables account for

a significant portion of the performance variation seen by those engine performance and combustion

parameters with unacceptable correlations.

Table 24. Acceptability Test of DTRC Performance Variable vs. Fuel Property Analysis
Parameter Cummins NH-220G DDC 6V-53N
Observed Brake Horsepower unacceptable unacceptable
Brake Specific Fuel Consumption unacceptable unacceptable
Brake Thermal Efficiency unacceptable unacceptable
Combustion Efficiency satisfactory unacceptable
Cumulative Heat Release unacceptable unacceptable
Maximum Heat Release Rate satisfactory satisfactory
Maximum Cylinder Pressure satisfactory satisfactory
Maximum Cylinder Pressure Rise satisfactory satisfactory
Ignition Delay satisfactory satisfactory
Smoke Opacity unacceptable unacceptable

A supplemental analysis performed a data transformation on the engine performance independent variable

LOAD.  The torque at each engine speed (for each fuel) was divided by the maximum torque for that engine

speed and fuel then converted to a percentage value.  This new variable was called the load set point (LSP)

and replaced the independent performance variable LOAD in a stepwise linear regression.  The performance

data utilized for the regression analysis was the average of the duplicate runs for each engine and fuel

combination.  An analysis was performed on the following performance variables:  observed brake horsepower

(OBHP), torque (LOAD), fuel flow (FFlo), and brake specific fuel consumption (BSFC).  These dependent

variables were chosen to explore the test fuel property effects on engine power making ability and fuel

consumption.  The analysis was performed utilizing the minimum acceptance criteria discussed previously.

 The regression analysis was performed without a constant term (forcing the regression equation through zero)

and with a constant term.  In all cases analyzed, the best fit model was realized without the constant term in

the regression. 

The regression analysis results are summarized in Table 25 for the Cummins NH-220G.  The dependent

variable OBHP has a direct correlation with engine speed and load set point as expected, and an inverse

relationship with kinematic viscosity at 40°C and the net heat of combustion on a mass basis.  
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Table 25.  Cummins NH-220G Engine Regression Analysis Results

Engine
Performance
Variable

Significant
Independent
Variables

Independent
Variable
Coefficients

Independent
Variable
 t-ratio R-squared

OBHP, bhp

RPM
LSP
VIS40C
NHC

0.082332
1.794662
-0.507123
-3.348254

39.6899
101.8407
-5.6957
-33.9496

0.9986

LOAD, lb-ft

RPM
RPM2

LSP
VIS40C
NHC
D8690

0.343986
-0.000128
5.436692
-1.854024
-5.067702
0.06942

9.3773
-11.1449
169.2738
-8.2549
-7.2972
2.6810

0.9996

FFlo, lb/hr

RPM
LSP
VIS40C
NHC
D8690

0.03438
0.771738
0.561092
-1.853463
0.049159

19.0066
50.2425
4.8169
-14.6863
3.7011

0.9952

BSFC,
lb/bhp-hr

LSP
LSP�

VIS40C
SPGR
H2

0.023573
-0.380641
0.00547
1.644611
0.034233

21.3997
-25.0362
5.5188
18.9572
6.5918

0.9936

Fuel Metering:  The inverse correlation with viscosity suggests the fuel metering in the Cummins PT (pressure-

time) fuel injection system is affected by increased fuel viscosity.  Callahan and Bowden (24) show fuel

metering in a Cummins PT fuel injector to decrease with increasing fuel viscosity.  Less fuel metered means

less power.  The inverse mass-based heat of combustion correlation with power would reflect TF26 (JP-5)

having a higher mass heating value than BF02 (DFM), but a lower volumetric heating value due to lower fuel

density.  Volumetric heating value differences between fuels have traditionally been used to estimate power

deviations between fuels because fuel injection systems meter fuel by volume.

Load:  The dependent variable torque (LOAD) is highly engine-speed and load-set-point dependent in the

Cummins NH-220G engine (Table 25).  A component effect analysis suggested the engine speed squared

transformation would benefit the model.  The engine torque was also significantly influenced by fuel viscosity,

net heat of combustion, and 90-percent boiling point temperature.  The kinematic viscosity and mass heating

value show a similar inverse correlation with torque as the observed power (not surprising since power is

calculated from torque).  Increased 90-percent boiling point temperatures are indicative of heavier, denser, and

less volatile fuels.  Denser fuels typically have higher volumetric heating values to directly correlate with

torque output.
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The dependent variable torque is load set point dependent for the DDC 6V-53N engine (Table 26).  The engine

torque is also significantly influenced by both fuel viscosities and aniline point.  The kinematic viscosity at

40°C shows an inverse correlation with torque.  Ref. 24 indicates a parabolic response of metered fuel with

DDC unit injectors with respect to viscosity at 40°C, with the maxima occurring at approximately 3 cSt. 

Higher 40°C viscosities result in reduced injector fill, which could result in a lower torque response.  As seen

in Table 10, both fuel viscosities are highly correlated; therefore, one would expect a similar impact on torque

output is expected.  However, the torque response increases directionally with the viscosity at 100°C.  The

viscosity at 100°C is probably more representative of the fuel viscosity at the operating engine fuel metering

temperature.  Ref. 24 also indicates DDC unit injector output is reduced by increased leakage at low fuel

viscosities.  The higher torque response with higher fuel viscosity at 100°C may reflect lower fuel leakage in

the injector barrel and plunger.  The aniline point is a measure of fuel hydrocarbon structure, more specifically,

the amount of aromatic hydrocarbons in a fuel mixture.  Thus fuels with higher aniline points have more

aromatic hydrocarbon content, which adversely impacts the engine torque produced in the DDC 6V-53N.

Table 26.  DDC 6V-53N Regression Analysis Results

Engine
Performance
Variable

Significant
Independent
Variables

Independent
Variable
Coefficients

Independent
Variable
t-ratio

R-squared

OBHP, bhp

RPM
LSP
NHC
D8650

0.061351
1.334593
-2.881794
0.049689

28.7086
43.6000
-18.7679
3.0552

0.9962

LOAD, lb-ft

LSP
VIS40C
VIS100C
AP

3.885555
-3.704625
32.956236
-0.470762

82.8625
-2.6879
3.5211
-3.6041

0.9975

FFlo, lb/hr

RPM
LSP
LSP�

VIS100C
SPGR
H2

0.022132
1.709918
-16.225637
2.904837
38.610372
-1.583769

24.3769
13.8144
-8.5762
6.5370
5.0975
-4.1837

0.9966

BSFC,
lb/bhp-hr

RPM
LSP
LSP�

SPGR
H2
D8690

-0.000059
0.015706
-0.252687
1.474507
0.026717
-0.000176

-7.9603
15.5203
-16.3371
18.2486
8.2946
-2.1416

0.9968
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Fuel Flow:  The dependent variable fuel flow (FFlo) is engine speed and load set point dependent.  The fuel

flow was also significantly influenced by fuel viscosity, net heat of combustion, and 90-percent boiling point

temperature.  The kinematic viscosity and 90-percent boiling point temperature show a direct correlation with

fuel flow.  Increased 90-percent boiling point temperatures are indicative of heavier, denser, and less volatile

fuels.  Ref. 24 also indicates the Cummins PT (pressure-time) fuel system is highly fuel rail pressure

dependent.  Kinematic viscosity may affect fuel rail pressure, subsequently affecting the fuel flow.  Examining

fuel rail pressure data for fuels BF02 (3.271 cSt) and TF26 (1.52 cSt) reveals lower fuel rail pressure for the

lower viscosity fuel in the Cummins NH-220G.  The response of decreasing fuel flow with  increasing mass

heating value is indicative of the density variations that correspond to the mass-based heating value.

BFSC:  The dependent variable brake specific fuel consumption (BSFC) shows a dependency on load set point

and its square root in the Cummins NH-220G engine (Table 25).  The kinematic viscosity, specific gravity,

and hydrogen content show a direct correlation with BSFC.  BSFC is kinematic-viscosity dependent due to

the effect viscosity has on the fuel rail pressure of the Cummins PT fuel system.  The BSFC also increases with

higher specific gravity (more dense) fuels.  Generally, hydrogen content of a fuel increases with the mass

heating value and decreases with fuel specific gravity.  As mentioned earlier, the mass heating value had

inverse impacts on fuel flow and observed power, the variables used to calculate BSFC.  Therefore, an inverse

correlation between BSFC and hydrogen content was expected.  The HSDE test procedure was performed so

that the partial load data points were operated at the same observed power levels regardless of test fuel.  Fuels

with higher hydrogen contents, and subsequently lower volumetric heating values, result in higher fuel

consumption to generate the same level of power at part loads, increasing BSFC.

The dependent variable brake specific fuel consumption (BSFC) shows a dependency on engine speed, load

set point, and the square root of load set point in the DDC 6V-53N engine (Table 26).  The specific gravity

and hydrogen content show a direct correlation with BSFC.  The BSFC increases with higher specific gravity

(more dense) fuels.  Again the HSDE test procedure was performed so that the partial load data points were

operated at the same observed power levels regardless of test fuel.  Fuels with higher hydrogen contents, and

subsequently lower volumetric heating values, result in higher fuel consumption to generate the same level of

power at part loads, increasing BSFC in the DDC 6V-53N.  The inverse relationship between 90-percent

boiling point temperature and BSFC may reflect that higher boiling-temperature fuels tend to have higher

viscosities, which may result in less fuel fill volume of the DDC 6V-53N injectors.
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OBHP:  The regression analysis results for the DDC 6V-53N are summarized in Table 26.  The dependent

variable OBHP has a direct correlation with engine speed, load set point, and 50-percent boiling point

temperature, and an inverse relationship with the net heat of combustion on a mass basis. The inverse mass-

based heat of combustion correlation with power would reflect TF26 (JP-5) having a higher mass heating value

than BF02 (DFM), but a lower volumetric heating value due to lower fuel density.    Increased 50-percent

boiling point temperatures generally indicate heavier, denser, and less volatile fuels.  Denser fuels typically

have higher volumetric heating values.

The variable fuel flow is engine-speed, load-set-point, and the square root of load set point dependent.  The

fuel flow was also significantly influenced by fuel kinematic viscosity at 100°C, specific gravity, and hydrogen

content.  The kinematic viscosity and specific gravity show a direct correlation with fuel flow.  Denser more

viscous fuels result in higher fuel flows with the DDC 6V-53N.  Higher hydrogen content trends toward less

dense fuels (the inverse relationship with fuel flow).

3.6 Test Fuel Analysis

Four types of analytical protocols were defined for test fuel samples to be used in the HSDE program.

3.6.1     Production Protocol

The Production Protocol was utilized to verify that target values for test fuel properties were achieved during

test fuel production.  The Production Protocol was performed on 20-liter pilot blends to determine if the target

fuel property tolerances were achieved.  The Production Protocol was performed by NIPER, the fuel blending

laboratory.  When the pilot blend target fuel properties were satisfactory, the test fuel Characterization Protocol

was performed.  Based on the Characterization Protocol results of the pilot blends, the production quantity was

scaled up for supplying test fuels to all participants.

3.6.2 Characterization Protocol

The fuel Characterization Protocol was performed by NIPER on all test fuels for all participating laboratories.

The Characterization Protocol was performed on all initial pilot blends, on each production run of test fuels,

and on each survey fuel as dictated by the FQP and the Project Officer.  The analysis included all MIL-F-
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16884H specified analyses, VV-F-800C (25) specified analyses not included in MIL-F-16884H, and analyses

detailed in the Key Properties and Contamination/Degradation Protocols.  The Characterization Protocol was

performed within 21 days of receipt of a test fuel at the designated characterization laboratory.  The fuel

property results from the Characterization Protocol were utilized for the multi-variate data analysis.  The fuel

properties chosen for the regression analysis are shown in Table 27.  The complete Characterization Protocol

results for the HSDE test fuels are included in Appendix D.

3.6.3      Key Property Protocol

The Key Property Protocol was performed within seven days of receipt of each batch of test fuel at the test

participant site.  The protocol was then performed quarterly for all test fuels in storage, and within 30 days

prior to the test fuel utilization.  Test fuels were not utilized until the results of the Key Properties Protocol was

reviewed and approved by the Project Officer.  The Key Property Protocol performed at TFLRF is shown in

Table 28, with the results reported to the Project Officer on the form given as Table 29.

3.6.4     Contamination/Degradation Protocol

The purpose of this Contamination/Degradation Protocol was to check for contamination and/or degradation

of the test fuels during the test period.  Each test participant was responsible for performing the

Contamination/Degradation Protocol at their site.  This protocol was to be performed within seven days of

receipt of each batch of test fuel, and a monthly analysis of each batch of test fuel was required thereafter. 

 No test fuel that exceeded the contamination/degradation tolerances was to be used unless approved by the

Project Officer.

Other details of the Contamination/Degradation Protocol are provided in a document provided by the DTRC

entitled "Test Fuel Analysis Elements" and in the form given as Table 30.  To conserve on analytical costs,

this protocol was discontinued for fuels as engine performance testing on the fuel was completed.  In

conjunction with the Contamination/Degradation Protocol, a fuel inventory form (FQP Test Fuel Inventory

Form) was submitted to the Project Officer detailing the remaining volume of each test fuel, its container, and

storage conditions.  A copy of this form is given as Table 31.
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Table 27.  Test Fuel Properties Determined by Characterization Protocol

Test Fuel VIS40C VIS100C H2 SPGR D8610 D8650 D8690 NHC ST AP CN

BF02 3.271 1.305 13.56 0.8376 249.5 282.0 314.5 43.018 26.3 75.6 57.2

TF01 5.975 1.826 13.02 0.8699 248.0 327.5 382.5 42.572 27.5 72.4 46.8

TF02 5.061 1.626 12.35 0.8900 228.0 309.0 369.5 41.960 28.1 53.6 41.4

TF07 12.000 2.910 13.09 0.8760 287.5 372.0 396.0 42.602 30.3 84.6 50.2

TF08 12.050 2.842 12.53 0.8925 284.0 367.0 396.0 42.230 30.2 75.4 47.2

TF09 19.100 3.665 13.15 0.8893 348.0 374.0 407.5 42.508 29.5 84.3 49.8

TF10 4.182 1.457 11.90 0.8901 235.0 297.0 359.5 41.968 30.2 49.6 38.7

TF26 1.520 0.752 13.77 0.8168 199.5 214.5 234.0 43.078 26.0 62.6 44.1

TF34 18.890 3.420 11.40 0.9397 332.0 358.5 401.0 41.310 32.0 58.9 33.8

77
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Table 28.  Key Fuel Properties Protocol1

Property Units Test Method2

Carbon wt % PE 240

Hydrogen wt % PE 240

Sulfur wt % ASTM D 4294

Neat Heat of Combustion MJ/Kg ASTM D 2382

Viscosity @ 40°C Mm2/s ASTM D 445

Specific Gravity @ 15.6°C - ASTM D 4052

Distillation (all points) °C ASTM D 86

1 Performed upon receipt of test fuels and quarterly thereafter; also
must be performed within 30 days prior to testing

2 Only the specified test methods are acceptable
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Table 29.  Key Fuel Properties Inspection Form

HSDE PERFORMANCE KEY PROPERTY PROTOCOL
All test methods with a D___ designation are ASTM test methods. 
Contact DTNSRDC with questions

Date Initiated: _______
Date Completed: _______ FUEL IDENTIFICATION

Fuel Property Units Test Method Value Initials

DISTILLATION
Initial Boiling Point °C D 86/1160 _______ _______
  5% point °C D 86/1160 _______ _______
10% point °C D 86/1160 _______ _______
20% point °C D 86/1160 _______ _______
30% point °C D 86/1160 _______ _______
40% point °C D 86/1160 _______ _______
50% point °C D 86/1160 _______ _______
60% point °C D 86/1160 _______ _______
70% point °C D 86/1160 _______ _______
80% point °C D 86/1160 _______ _______
90% point °C D 86/1160 _______ _______
95% point °C D 86/1160 _______ _______
End point °C D 86/1160 _______ _______
Residue vol % D 86/1160 _______ _______
Loss vol% D 86/1160 _______ _______

Initial Boiling Point °C D 2887 XXXXXXX XXXXXXX
  5% point °C D 2887 XXXXXXX XXXXXXX
10% point °C D 2887 XXXXXXX XXXXXXX
20% point °C D 2887 XXXXXXX XXXXXXX
30% point °C D 2887 XXXXXXX XXXXXXX
40% point °C D 2887 XXXXXXX XXXXXXX
50% point °C D 2887 XXXXXXX XXXXXXX
60% point °C D 2887 XXXXXXX XXXXXXX
70% point °C D 2887 XXXXXXX XXXXXXX
80% point °C D 2887 XXXXXXX XXXXXXX
90% point °C D 2887 XXXXXXX XXXXXXX
95% point °C D 2887 XXXXXXX XXXXXXX
End point °C D 2887 XXXXXXX XXXXXXX

PHYSICAL
Specific Gravity @ 15.6°C D 1298 ________ ________
Specific Gravity @ 15.6°C D 4052 XXXXXXX XXXXXXX
API Gravity (D 1298) °API calculate XXXXXXX XXXXXXX
API Gravity (D 4052) °API calculate XXXXXXX XXXXXXX
Viscosity @ 40°C mm2/s D 445 XXXXXXX XXXXXXX
Viscosity @ 100°C mm2/s D 445 XXXXXXX XXXXXXX
Flash Point °C D 93 XXXXXXX XXXXXXX
Cloud Point °C D 2500 XXXXXXX XXXXXXX
Pour Point °C D 97 XXXXXXX XXXXXXX
Demulsification @ 25°C minutes D 1401 XXXXXXX XXXXXXX
Color D 1500 XXXXXXX XXXXXXX
Appearance D 4176 XXXXXXX XXXXXXX
Surface Tension dynes/cm D 1331 XXXXXXX XXXXXXX
Water and Sediment vol% D 2709 XXXXXXX XXXXXXX
Particulates mg/l D 2276 XXXXXXX XXXXXXX
Asphaltenes wt% D 2007 (f) XXXXXXX XXXXXXX

Fuel Property Units Test method Value Initials

CHEMICAL

Sulfur wt% D 4294 _______ _______
Acid Number mgKOH/g D 974 XXXXXX XXXXXX
Acid Number mgKOH/G D 664 XXXXXX XXXXXX
Corrosion @ 100°C D 130 XXXXXX XXXXXX
Carbon Residue

on 10% bottoms wt% D 524 XXXXXX XXXXXX
Corrosion @ 100°C D 430 XXXXXX XXXXXX
Accelerated Stability mg/100ml D 2274 XXXXXX XXXXXX
Accelerated Stability P/F & No. Dupont F-21 XXXXXX XXXXXX

F-21 Color After D 1500 XXXXXX XXXXXX
Breakpoint Temperature °C D 3241 XXXXXX XXXXXX
FSII (c) XXXXXX XXXXXX
Neutrality Acid/Neutral (d) XXXXXX XXXXXX

COMBUSTION

Net Heat of Combustion MJ/kg D 2382 _______ _______
Hydrogen Content wt% PE 240 _______ _______
Carbon Content wt% PE 240 _______ _______
H/C; C/H Ration calculate _______ _______
Cetane Number D 613 XXXXXX XXXXXX
Cetane Index (Using D 1298 value) D 976 XXXXXX XXXXXX
Cetane Index (Using D 4052 value) D 976 XXXXXX XXXXXX
Diesel Index (Using D 1298 value) calculate XXXXXX XXXXXX
Diesel Index (Using D 4052 value) calculate XXXXXX XXXXXX
Aniline Point °C D 611 XXXXXX XXXXXX
Aromatics wt% HPLC XXXXXX XXXXXX
Olefins vol% D 1319 XXXXXX XXXXXX
Saturates wt% HPLC XXXXXX XXXXXX
Combustion Additives Y/N (e) XXXXXX XXXXXX
Ash wt% D 482 XXXXXX XXXXXX

TRACE METALS

Aluminum ppm wt D 3685 (g) XXXXXX XXXXXX
Calcium ppm wt D 3685 (g) XXXXXX XXXXXX
Copper ppm wt D 3685 (g) XXXXXX XXXXXX
Iron ppm wt D 3685 (g) XXXXXX XXXXXX
Lead ppm wt D 3685 (g) XXXXXX XXXXXX
Nickel ppm wt D 3685 (g) XXXXXX XXXXXX
Silicon ppm wt D 3685 (g) XXXXXX XXXXXX
Potassium ppm wt D 3685 (g) XXXXXX XXXXXX
Sodium ppm wt D 3685 (g) XXXXXX XXXXXX
Vanadium ppm wt D 3685 (g) XXXXXX XXXXXX

(a) D 86 may not be appropriate for some high viscosity fuels.  If this is the
case, perform D 1160.  INDICATE METHOD PERFORMED

(b) On selected fuels only; as instructed by DTNSRDC.
(c) Fed. Std. 791, methods 5327, 5330, 5340; commercial survey fuels

(d) Fed. Std. 791, method 5101.
(e) Test Method in VV-F-800C, Appendix B; for survey fuels only.
(f) To be performed on commercial survey fuels only.
(g) Modified ASTM method.



Table 30.  Contamination/Degradation Protocol Form

A. ORGANIZATION:
B. _______________________________

CONTAMINATION/DEGRADATION PROTOCOL b. Date Initiated: ______________
Date Completed: _______________

C. This form is to be completed on a monthly basis.  Identify test fuels by the Navy-assigned test fuel code, eg. TF09S10J86. Internal laboratory codes may also be included
but should be in parentheses.  Consult the test fuel protocols document  or contact DTNSRDC for further information.

FUEL I.D.
Specific Gravity
ASTMD 4052

Viscosity
@ 40°C

ASTM D 445
(mm2/s)

Color
ASTM D 1500

Appearance
ASTM D 4176

Accelerated
Stability (a)

DuPont F-21
(P/F,#,color)

Particulates (b)
ASTM D 2276

(mg/l)

Accelerated
Stability (c)

ASTM D 2274
(mg/100 ml)

Water &
Sediment (c)

ASTM D 2709
(vol%)

1._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

2._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

3._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

4._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

5._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

6._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

7._______________ Values:
Analysis By:

Original Value:

___________
___________

___________

__________
__________

__________

___________
___________

___________

___________
___________

___________

___________
___________

___________

___________
___________

___________

__________
__________

__________

__________
__________

___________

(a) Report Pass or Fail, blotter #, and color after running the test;  for
example, P / 2 / 3 .

(b) Filter only one liter of fuel.
(c) Conditional tests only.  Refer to the protocols document or contact

DTNSRDC for details
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Table 31.  High-Speed Diesel Engine Fuel Inventory Form

FQP TEST FUEL INVENTORY FORM

A. ORGANIZATION:

BFLRF

B. Equipment/Fuel Tolerance Program participants will complete this form on a monthly
basis.  Also, complete upon receipt of any test fuel and as instructed.

Upon completion, mail to:  DTNSRDC, Code 2759, Annapolis, MD 21402-5067

C. INSTRUCTIONS: List all Navy test fuels and/or components that are presently under your organization's cognizance. Include all information
necessary to complete the table below. Use the COMMENTS section at the bottom of the page for any additional comments. Table entry
examples are included in block D. If you have any questions, contact DTNSRDC immediately.  PRINT CLEARLY OR TYPE:

D. FUEL/COMPONENT (eg. TF0JS15J86, dibutyl disulfide, Telura 619) Use Navy designated test fuel ID or common component name only.
(Individual laboratory codes may also be included but in parentheses)

VOLUME/WEIGHT (eg. 5.5 gal) Use gallons or liters for liquids, pounds or kilograms for solid components. ALWAYS SPECIFY UNITS.
CONTAINER  (eg. 55 gal drum, epoxy) Specify container in which fuel or component is stored at your site.  Specify the container size.
STORAGE     (eg. indoors @ ambient)  Specify indoors or outdoors, and any special storage conditions such as nitrogen blanketing.
CONDITIONS        SPECIFY TEMPERATURE Specify temperature range if outside (i.e. night and day)

FUEL/COMPONENT VOLUME/WEIGHT CONTAINER STORAGE CONDITIONS
1.

_____________________ ____________________________ ____________________________ ___________________________
2.

_____________________ ____________________________ ____________________________ ___________________________
3.

_____________________ ____________________________ ____________________________ ___________________________
4.

_____________________ ____________________________ ____________________________ ___________________________
5.

_____________________ ____________________________ ____________________________ ___________________________
6.

_____________________ ____________________________ ____________________________ ___________________________
7.

_____________________ ____________________________ ____________________________ ___________________________
8.

_____________________ ____________________________ ____________________________ ___________________________
9.

_____________________ ____________________________ ____________________________ ___________________________

COMMENTS

DTNSRDC USE ONLY PREPARED BY:
_______________________

DATE:
________________________
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3.6.4.1 Storage

The Contamination/Degradation Protocol was conducted on test fuels from October 1987 to April 1988.  The

storage temperature range for this period was from -4° to 35°C.  The average monthly range was from -1° to

29°C.  The test fuels were stored in 55-gallon drums (DOT 17E) under covered storage.  One side of the

storage area was open to northern exposure.

3.6.4.2 Sampling

Samples from drum storage were obtained using the guidelines for drum and barrel sampling in ASTM Method

D 4057, "Manual Sampling of Petroleum and Petroleum Products."  Tygon tubing was used to siphon the

sample, and an all-levels sample was obtained by raising the tubing as the sample was drawn into a one-gallon

metal fuel container.

3.6.4.3 Analytical Procedures Used at TFLRF

The following test procedures were followed by TFLRF:

        Test                Procedure      
Specific Gravity ASTM Method D 1298
Viscosity at 40oC ASTM Method D 445
Color ASTM Method D 1500
Appearance ASTM Method D 4176
Accelerated Stability duPont F-21
Particulates ASTM Method D 2276
Accelerated Stability ASTM Method D 2274
Water and Sediment ASTM Method D 2709

The only deviation from the tests called for in the Contamination/Degradation Protocol was the method used

for measuring specific gravity.  ASTM Method D 1298 was substituted for ASTM Method 4052 with approval

of the Project Officer.

3.6.4.4 Results

Analytical results for the individual test fuel analyses are given in Appendix D.  The tolerance limits are the

maximum acceptable change for repeat property measurements.  The tolerances for each of the protocol

procedures are presented in Table 32.  There were only a few instances (minor in magnitude) in which the
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protocol tolerance limits were exceeded.  These deviations are noted in the tabular results.  Test fuel TF10

exceeded the particulate change limit of 1.0 mg/L going from 0.2 to 3.2 mg/L.  Test fuel TF03 exceeded the color

change limit of 1 code rating in the last analysis of this fuel, changing from 0.5 to 2.5 color code units.  Test fuel

TF01 exceeded both the color and particulate limits in the final three tests on this fuel.  The color changed from

0.2 to 2.4 while the particulate level went from 0.2 mg/L to 2.4 mg/L.  These changes are minimal, and, though

indicating some degradation in stability, the impact on engine performance for these test fuels is considered

negligible.

Table 32.  Contamination/Degradation Protocol and Tolerances (a)

Fuel Property Units Tolerances

ASTM
Test

Method
MIL-F-16884H

Test

Contamination/
Degradation

Protocol

PHYSICAL

Specific Gravity at 15.6°C ±0.005 D 1298 X X

Viscosity at 40°C Mm2/sec ±0.5 D 445 X X
Color ∈1 D 1500 X X
Appearance -- D 4176 X X
Water
and Sediment

Vol% ∈0.01 D 2709 -- X(b)

Particulate Mg/L ∈1 D 2276(c) X X

CHEMICAL

Accelerated Stability Mg/100 mL ∈0.5 D 2274 X X(d)

Accelerated Stability (e) ∈2 (f) -- X

(a) To be run on only one container of each batch of test fuel at each test participant’s site.
(b) To be run if appearance and/or color indicates possible contamination.
(c) Modified; to be run with 1 liter of fuel.
(d) To be run quarterly or if DuPont F-21 indicates possible degradation.
(e) Pass/fail, blotter number, and color after test.
(f) Test Method DuPont F-21.

3.7 Lube Oil Analysis

The specification and inspection properties for the Motrex 651, MIL-L-9000G lubricant utilized for all

performance evaluations is shown in Table 33.  The kinematic viscosity at 100°C of 12.42 centistokes is at the

upper end of the range of viscosities for SAE 30-grade lubricants, almost meeting the viscosity requirements

for SAE 40-grade (>12.5 cSt).  The moderately high viscosity index indicates this is a good single grade

lubricant, with minimal multi-viscosity characteristics.  The sulfated ash content indicates a high ash (>1%)

lubricant, which is not generally recommended for two-stroke engine service.  The majority of the sulfated ash

comes from the 0.52 weight-percent calcium, which is also reflected in the high Total Base Number (TBN)
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of 14.85.  The TBN of the lubricant is plausibly high to counteract the effect of the maximum 1 weight-percent

sulfur allowable in the MIL-F-16884H fuel specification.  This lubricant has a low amount of zinc (0.04

weight-percent), which is usually contributed by the anti-wear additive.

On two occasions during testing, the crankcase lubricant was sampled for evaluation to help diagnose

operational problems that occurred during data acquisition with the Cummins NH-220G and DDC 6V-53N.

To investigate erroneous data the crankcase lubricant of the Cummins NH-220G was evaluated for fuel and

water dilution. The fuel dilution was <1.0 volume-percent by gas chromatography. The water dilution was

0.014 volume-percent by Karl Fisher.  Both values indicated there was no engine integrity problem.  A sample

from the DDC 6V-53N was evaluated for fuel dilution plus iron and copper wear metals.  The fuel dilution

by GC showed 1.1 volume-percent.  Fuel dilution in the two-stroke engines can generally be tolerated by the

engine up to 4 volume-percent.  The iron wear metals by XRF showed 41 ppm and the copper <10 ppm, both

well within expected limits for wear.

Table 33.  Specification and Inspection Properties for MIL-L-9000G Lubricant

MIL-L-9000G BFLRF
Lubricant ASTM Specification ASTM Analysis
Property Test Method Requirement Test Method Result

Gravity, °API D 287 report ---- NA1

Sulfur, wt% D 129 report XRF2 .56
Kinematic Viscosity

at 100°C, cSt D 445 11.9 - 14.5 D 445 12.42
at 40°C, cSt D 445 NR3 D 445 115.08

Viscosity Index ---- report D 2270 98
Flash Point, °C, min. D 92 199 D 92 233
Pour Point, °C, max. D 97 -12 D 97 -21
TAN, mg/gKOH ---- NR D 664 1.38
TBN, mg/gKOH ---- NR D 664 14.65
Sulfated Ash, wt% D 874 report D 874 1.8
Contamination, mg/gal ---- 10 ---- NA
Zinc, wt% D 811 report XRF 0.04
Phosphorus, wt% D 1091 report XRF 0.038
Barium, wt% D 811 report XRF 0.01
Magnesium, wt% D 811 report AA4 0.005
Nitrogen, wt% (Kjeldahl method) report CLM5 0.075
Calcium, wt% D 811 report XRF 0.52
Chlorine, wt% D 808 report ---- NA

1NA - Not Analyzed
2XRF - X-Ray Fluorescence
3NR - No Requirement
4AA - Atomic Absorption
5CLM - Chemiluminescence Method
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4.0 PROBLEMS

4.1 Overview

During the course of testing, several problems occurred resulting in testing delays and, in some extreme cases,

the elimination of data sets and re-acquisition of the test data.  None of the problems that occurred were fuel

related.  They were primarily related to the high-speed data acquisition system.

4.2 Low Pressure Transducer Signal

Certain events indicated problems with the data system and the pressure transducers on the Cummins NH-

220G engine.  The sequence of events of these problems went as follows:

1. On August 10, 1987, after running the first half of test No. 3 (TF10), a voltage spike occurred

that affected the high-speed data acquisition system.  The test had to be halted to locate the

problem.  After troubleshooting the system, it was found that the differential line receiver

board in the analog-to-digital (A/D) converter had two bad integrated circuit (IC) chips.  The

IC chips were replaced, and a systems check was performed.  The check indicated that the

trigger box had also been affected and had to be repaired.  To eliminate the possibility that

other equipment might have been affected by the voltage spike, a different encoder, charge

amp, and oscilloscope were installed.  After the equipment was operative, the engine was

operated.  The resulting data indicated that the transducer signal was low.  The transducer was

taken out, calibrated statically on a dead weight tester, and found to be bad.

2. Another transducer was calibrated statically on the dead weight tester, and found to be reading

correctly.  The transducer was then installed in the engine, and data were taken with it.  The

results of the data taken showed the transducer output signal to be low also.

3. The dynamometer and the fuel flow device were calibrated, and both were found to be within

specification.  The calibration on the Model 702P aspirator was also checked and found to

have deviated slightly from the previous calibration.  Adjustments were made.

4. Another transducer was calibrated statically and shown to be reading correctly.  It was

installed into the Cummins NH-220G engine, and the output signal was checked.  Again the

signal was low.  Two new transducers were calibrated, and the output signals of both



86

appeared to be correct.  All the transducers were calibrated with their individual specific lead,

eliminating any problems that might have occurred with a bad lead.

5. Transducer S/N 1895 was installed into the Cummins NH-220G engine, and data were taken.

 Again the pressures were low, but not as low as readings from previous transducers.

6. Cylinder head No. 1 was removed, and the head gasket was checked for compression leaks.

 Also checked were the injection timing and the cam lobes for lift and wear.  All items were

within specification, so the cylinder head was reinstalled using a new head gasket.  The

engine was then operated to see if any changes had occurred in the signal output.  Results

were the same as previous runs.

7. Cylinder head Nos. 1 and 2 were pulled and exchanged.  The engine was operated for

comparison of pressures between cylinder Nos. 1 and 3; there was no difference.

8. Cylinder head Nos. 1 and 2 were returned to their original places, and a sight glass was added

on the coolant line to check for air in the coolant system.  The engine was started and operated

to temperature, with no evidence of air in the coolant.

9. Transducer S/N 1895 was removed and replaced with transducer S/N 1894.  Test data were

taken.  The results were correct and consistent with transducer readings from data previously

recorded.  All data from test No. 3 (TF10) prior to August 10, 1987 was set aside, and the test

was restarted.

4.3 Erroneous Analog-to-Digital Voltage Conversion

Several events occurred that helped determine that the data for test fuels HD-1, HD-4, and HD-7 were in error.

 These events, which caused testing delays, occurred in the following order:

1. Upon initiation of testing with test fuel HD-1, it was noted that the A/D converter was not

clocking.  All input signals were verified to determine if the problem was external.  Previous

errors of this sort had allowed the problem to be traced to a line driver receiver IC chip.  Upon

replacing the chip, however, the clocking error persisted.  It was noted that when the A/D was

clocked manually, it returned a constant voltage of +6 VDC.

2. Conversations with Preston Scientific indicated that the power supply may be faulty.  The A/D

was shipped to the supplier for repair.  Preston verified that the power supply was inoperative

on the +32 VDC side, and several associated resistors and capacitors were damaged.  The

A/D was repaired and returned to TFLRF.
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3. The system was brought on-line, and testing was initiated and completed with test fuels HD-1,

HD-4, and HD-7.  The low-speed data were accurate for all test fuels and conditions, and the

initial inspection of the high-speed data appeared to be accurate.  However, when the heat

release rates were calculated and examined and the full-rack power checks compared to earlier

runs, excessive noise appeared to be present.

4. Initially, the noise appeared to be present only on the data for fuel HD-7.  However,

examination of the test data for HD-1 and HD-4 fuels indicated noise was also evident.  To

ensure that this apparent noise was not in all the tests, data from HD-10 were examined.  The

noise did not appear on any other test fuel run prior to HD-1.  One possibility was that the

noise was induced by ground loops, AC interference, faulty transducer, or shaft encoder

increment dropout.

5. Inspections did not reveal any evident ground loops, and all sources of AC interference were

moved.  The shielding of all data lines were checked for continuity with the data system.  The

pressure transducer was removed, and all connections were inspected.  A recalibration of the

transducer revealed no loss of sensitivity.  A spare shaft encoder was installed on the engine,

and the results were the same.  It was determined that if a shaft encoder dropout had occurred,

the noise would be more random.  The noise that was evident appeared at the same crank

angles for each separate trace; i.e., it was cyclic in nature.

6. It was decided to acquire data with a Nicolet digital storage oscilloscope due to the higher

resolution obtainable.  The floppy disk from the oscilloscope was read into a personal

computer for a Fast Fourier Transform (FFT) analysis to determine the frequency spectrum

of the noise.  Interestingly, the FFT analysis revealed no sign of frequency response outside

of the basic combustion frequency.  This narrow response indicated that the noise was

induced by the data system.

7. To verify this supposition, the DDC 6V-53N engine was coupled to the data system.  An

examination of pressure traces acquired from the DDC 6V-53N engine showed the noise. 

Once again the noise appeared cyclic, occurring at the same crank angle intervals in each trace

taken.  Further inspection of the data revealed that the noise occurred at approximately the

same voltage value.  A look at the Cummins data revealed the noise also occurred at a given

voltage value.  Although the voltage values at which the noise occurred were different for the

two engines, it was believed that there was a digital bit-weighting error in the Preston A/D

converter.

8. Preston Scientific confirmed that a digital bit-weighting error was possible and indicated how

the bit-weight cards could be inspected.  Upon examining the location of the bit weight cards



88

and comparing the cards to the blueprints, it was revealed that the cards were installed in

reverse order.  The cards were then inspected and installed in their correct order according

to the blueprint.  The data system was then used to acquire data from the DDC 6V-53N

engine.  The data were inspected for noise and proved to be compatible with previous "clean"

data.

9. It was felt that since the order of the bit-weight cards for the "dirty" data and the proper order

of the bit-weight cards were known, a correction factor could possibly be calculated to salvage

the data.  However, Preston scientific engineers revealed that the data errors would be totally

random with no feasible way of obtaining corrected data.  The supplier’s engineers indicated

that even though the noise was apparent only at a given voltage, the other conversions were

not error free.  Instead, at that given voltage, the erroneous bit-weight was the most significant

bit.

10. With this information, it was decided to scrap the test data for HD-1, HD-4, and HD-7 fuels.

 It was determined that sufficient test fuel remained to rerun the three fuels.  However, the

reruns would be initiated after the completion of testing with HD-6 and HD-21 fuels.

4.4 Instrumentation Failure

Testing with fuel HD-21, with the Cummins NH-220G, revealed instrumentation difficulties that resulted in

aborting the second test run.  Both failures could be attributed to vibration.  The instrumentation failures were

as follows:

1. An erratic smokemeter reading was diagnosed as a loose capacitor in the receiving unit.  The

receiving unit was repaired at TFLRF and the testing continued.

2. The high-speed data acquisition system would not trigger due to an absent TDC marker pulse

from the engine crankshaft mounted shaft encoder.  The missing TDC marker pulse was

traced to a broken wire due to inadequate strain relief at the encoder connector.  The wire and

connector were repaired and testing continued.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

5.1 Pre-test

5.1.1      Test Plan

The High-Speed Diesel Engine Performance Test Plan was developed to define a procedure to determine fuel

property relationships to performance with representative high-speed diesel engines.  The key fuel properties

were examined for their effects on power level, fuel consumption, and combustion variables.  The test plan

was written such that the three performing organizations, NAVSSES, NIPER, and TFLRF, could follow the

same test protocols.  The test plan was developed with input from the three performing organizations, and the

Project Officer at DTRC.

5.1.2      Training

All staff involved in the HSDE evaluations were provided a copy of the HSDE test plan, test protocols,

checklists, and all relevant engine and instrumentation manuals.  Engine operators and chemlab technicians

were trained to follow all protocols, procedures, and checklists.

5.1.3      Coordination Efforts

All engine and fuel test procedures were discussed by the participating laboratories and the Project Officer

during the development of the HSDE test plan.  All procedures and protocols in the HSDE test plan were

established by consensus agreement between all participants.

5.1.4      Engine Rebuilders

Only original-equipment Detroit Diesel parts were used in the DDC 6V-53N engine build, along with all

procedures and practices specified in the Detroit Diesel 53 Series technical and service manuals.  Original

equipment Cummins parts were also used for the Cummins NH-220G engine build, along with all procedures

and practices as specified in the Cummins NH Series technical and service manual.  All rebuilds and

maintenance of the DDC 6V-53N and Cummins NH-220G engines operated at TFLRF were performed by the

TFLRF technical staff.
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5.1.5      Navy Qualified Parts

To ensure that the proper engine configuration was utilized for the performance evaluations, the engine

component part numbers from the Navy APL for the DDC 6V-53N model 5062-7000 and the Cummins model

NH-220G engines were obtained.  Only the parts numbers specified on the APL were utilized for the engine

build-up prior to the performance evaluations.

Due to the product age of the Cummins NH-220G, several of the Navy APL part numbers were obsolete.  The

replacement part numbers were obtained and are shown in Appendix A, all other parts matched the APL

numbers.

5.2 Test Operation

Before the initiation of a base fuel or test fuel run, a calibration of all instrumentation was performed using

NBS traceable standards.  If any instrumentation failed the calibration check, it was recalibrated if feasible;

if not, it was replaced.

5.2.1      Engine Operation Data

To ensure valid data, several guidelines and procedures were followed atTFLRF.  The principal guideline was

one of redundancy.  All engine variables were recorded or examined by both analog and digital methods.  All

variables, except cylinder pressure, were recorded in the analog form by the engine operator completing the

log sheets with data from the panel gauges and meters.  The cylinder pressure transducer signal was constantly

monitored on an oscilloscope.  The digital measurements were taken from electronic transducers by a data

acquisition and measurement system.  The results from each data acquisition method were cross-referenced

to ensure that the instrumentation remained in calibration.  Additionally, the standard deviations from the

digital measurements were used to spot invalid data and to determine stable engine operation.  Every variable

was examined carefully before the engine was operated at the next test condition.

One procedure involved checking peak pressure and observed horsepower of the base fuel during full rack

operation.  The test plan states that the peak pressure and horsepower on the base fuel must fall within ±2

standard deviations of the previous base fuel runs in order to be valid.  The running standard deviations were

used by the operator to determine if the engine was adhering to the established baseline.
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5.2.2      Checklists

All engine tests with all fuels utilized the checklist shown previously as Figure 8.  The completed  checklist

was forwarded to all test participants to indicate that each test followed the same procedure.

5.2.3      Fuel Monitoring

All test fuels were analyzed as directed by the Project Officer and specified by the test plan, using the key

property and contamination/degradation protocols discussed previously.

5.2.4      Coordination Efforts

All engine and fuel data generated were shared by the participating laboratories and with the Project Officer.

 All data was reviewed by all participants before decisions that impacted testing were made.  Weekly

teleconferences and quarterly review meetings were held to discuss data, problems, test procedures, and test

progress.

5.2.5      Photographs

The engine installations were documented with photographs.  The installation photographs for the DDC 6V-

53N engine and the Cummins NH-220G engine are included in Appendix E.

5.3 Post-test

5.3.1 Data Review

Following the completion of testing of each engine and fuel combination, the data was forwarded to all test

participants.  All checklists, log sheets, data files, and performance graphs were reviewed by each participant.

 Preliminary results of the data correlation analysis was forwarded to each participant for comment and review.

 Any knowledge of fuel and engine interactions were utilized to verify the validity of the data correlation

analysis.
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5.3.2      Coordination Efforts

All decisions on the final data sets (representing the test participants’ agreement) and analyses were developed

from discussions during review meetings and teleconferences.

6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

A review of both engines’ performance data displays several performance variables that have similar response

to the test fuels and engine speeds.  Power correlated well with fuel flow and cumulative heat release.  The

peak pressure rise and maximum heat release rate are similar because the heat release model is dominated by

the pressure rise term at the location of maximum heat release.  Engine torque produced was a good indicator

of maximum cylinder pressure.  Cumulative heat release correlated well with observed power, torque,

maximum cylinder pressure, and to a lesser extent, ignition delay.  The peak pressure rise and brake thermal

efficiency did not correlate as expected.  Increased peak pressure rise has been thought to approach constant

volume combustion in a diesel engine with a concurrent increase in thermal efficiency. 

The performance variables for the complete test matrix did not reveal correlations with any singular fuel

property variable.  Cetane number, often shown to be a good predictor of ignition delay, and to a lesser extent

peak pressure rise, did not correlate for either engine.

The graphical analysis of the performance variables at full rack conditions for both the DDC 6V-53N and the

Cummins NH-220G engine indicate significant fuel-to-fuel effects.  A plot of the fuel viscosity versus the

volumetric fuel flow at full rack indicates that viscosity effects can be seen from fuel to fuel.  The performance

plots and the viscosity versus volumetric fuel flow results suggest that a data analysis should reveal fuel

property correlations with performance variables at full rack.  The correlation analysis was performed on the

complete data set, which included full rack and partial loads at the test speeds for each engine and fuel

combination. 

The multi-variate analysis of fuel properties with engine performance variables revealed acceptable fuel

property correlations with engine combustion variables.  The power and fuel consumption correlations were

dominated by the test point variables speed and load included as independent variables, and were not

predictable by fuel properties.
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A transformation of the independent variable load into a load-set-point value (expressed as percent load) was

used for an additional multivariate analysis.  The power and fuel consumption of the Cummins NH-220G

engine was influenced by speed, load set point, kinematic viscosity at 40°C, net heat of combustion, specific

gravity , and hydrogen content.  The power and fuel consumption of the Detroit Diesel Corporation 6V-53N

was influenced by speed, load set point, kinematic viscosity at 40°C and 100°C, net heat of combustion,

specific gravity , hydrogen content, aniline point, and 50 percent and 90 percent boiling points.

6.2 Recommendations

The range of fuel properties and the range of engine speed and load combinations are sufficiently broad that

performance and fuel property correlations should be revealed.  The use of the complete data set for the multi-

variate analysis may mask correlations that would be more evident at full rack or at part load.  Analysis of the

engine and fuel operating data, for example the BSFC at partial load points versus the BSFC at full rack

suggests this is the case.  The following recommendations may allow a better understanding of the engine

performance and fuel property relationships:

Cummins NH-220G

Χ Evaluate performance and fuel property correlations at full rack conditions only.

Χ Evaluate performance and fuel property correlations at alternator load conditions only.

Χ Evaluate performance and fuel property correlations at the partial alternator loads separately,
not including the full rack load at the alternator engine speed.

Detroit Diesel Corporation 6V-53N

Χ Evaluate performance and fuel property correlations at full rack conditions only.

Χ Evaluate performance and fuel property correlations at alternator load conditions only.

Χ Evaluate performance and fuel property correlations at propeller load conditions only

Χ Evaluate performance and fuel property correlations at the partial alternator/propeller loads
separately, not including the full rack load at the alternator/propeller engine speed.
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APPENDIX A
Test Engine Configurations
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Fuel Injector Calibrations and Documentation-DDC Injectors 
Fuel injector operation greatly affects the performance of diesel engines. Since the performance effects of 
varying fuel properties will be examined in this high-speed diesel test program, the effect of fuel injectors on 
these variables must be minimized. Therefore, the fuel injector checkout, calibration, and documentation 
procedures included herein have been defined and will be employed in this program. All injectors used in the 
performance evaluations must have met the manufacturer's specifications for the various injector tests as set 
forth in the following paragraphs before they are to be used. In addition, complete data on injector part 
numbers and test results are to be recorded as a part of the program data. Only original equipment 
manufacturer (OEM) parts are to be used in rebuilding injectors. No other parts are permissible. 

DDC Injector Specification Conformance Protocol 
Prior to any engine testing, DDC injectors must be tested to assure that they meet the foregoing specifications. 
The pretest checkout protocol shown in Figure A will be employed. The specific tests to be performed are 
flow calibration, unit hold time, pop pressure, pop condition, tip dryness, needle travel, airflow, and plunger 
and barrel stroke. Airflow and plunger and barrel stroke tests have been included only as a means for the 
matching of injector components during the rebuilding process. There are no specifications relating to these 
two tests. The results of these several test procedures, when compared to specifications, will determine 
whether an injector is suitable for use in the high-speed diesel engine performance evaluations conducted in 
DDC engines. 

The injector checkout flow chart in Figure A, which will be employed with the DDC 4-7IN injectors at 
NAVSSES and the DDC 6V-53N injectors at BFLRF, is based on the use of the exact apparatus and 
procedures included in the technical and service manuals cited in paragraph 6.4.4.2 of the FQP HSDE Test 
Plan, the only exception being with regard to the apparatus and procedures used for the measurement of needle 
travel at BFLRF and NAVSSES. The details of these exceptions are described in the FQP HSDE Test Plan. 
The alternate apparatuses/procedures used at these laboratories are expected to yield the same results as those 
in the DDC manuals. 

It is expected that over the duration of performance evaluation it should not be necessary to recheck or rebuild 
injectors. However, if the power output during full-rack power checks is observed to vary significantly from 
test to test while operating on base fuel, the injectors should be rechecked. If, during such recheck, any injector 
fails to meet the specifications set forth herein, that injector should be rebuilt or another injector selected which 
does meet specifications. If an injector is rebuilt, it must be completely retested as per the flow chart of Figure 
A, as appropriate for the type of injector and laboratory involved. 
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Performance Testing Flowchart 

• Calibraton 
' Unit hold time 
I Pop pressure — 
| Pop condition 
I Tip dryness 

t 
i Record results 

-—   Disassemble ■*- Needle travel -*► Replace worn 
parts 

Record results 

Retest tip 
(if replaced) 

Record results 

Reassemble 
injector" 

Calibraton 
Unit hold time 
Pop pressure 
Pop condition 
Tip dryness  ~ 

Record results 

_^ Select 
injectors 

_^_ Install 
injectors 

^ Performance _ 
testing 

(see note below) 

. Remove   
injectors 

•-^Repeat injector test procedure within lines above 

aIf required 

Note: Under normal circumstances the injectors will not need to be checked 
during performance testing, however, if a change in base fuel engine 
performance is noted, the injectors may need to be checked. 



1 BELVOIR FUELS AND LUBRICANTS RESEARCH FACILITY (SwRI) 
; 6220 CULEBRA ROAD-P.O. DRAWER 28510 PH:  (512) 684-5111 SAN ANTONIO, TEXAS 78284 

BFLRF 
File:  02-8341-883 
18 August 1986 

Commander 
David Taylor Naval Ship Research 

and Development Center 
Attn: Code 2705, Mr. Robert M. Giannini 
Annapolis, Maryland 21402 

Subject:     DD N50 Injector Inspection Procedure 

Dear Sir: 

A pretest checkout procedure for six Detroit Diesel N50 unit injectors to be installed in 
a Detroit Diesel 6V-53N was performed. The procedure as defined by ACUREX was 
performed in-house with the recommended apparatus, with the exception of two 
instances. These instances include an out-of-house flow calibration and a different 
apparatus for measuring needle travel. 

Initial flow calibrations were performed at BFLRF with a Kent Moore J 7041 
comparator. The results indicated flow in the range of 79-80 ml/1000 strokes for all six 
injectors. The Detroit Diesel service manual dictates that N50 injectors should have 
flows in the range of 50-55 ml/1000 strokes with a Kent Moore J 22410 calibrator. Table 
1 lists the differences between the J 7041 comparator and the J 22410 calibrator. The 
six N50 injectors were sent to a Stewart and Stevenson injector rebuild facility in San 
Juan, Texas for flow calibration with a J 22410 calibrator. The calibrated injectors all 
revealed flows in the range of 52-54 ml/1000 strokes. 

Table 1. J 7041 Comparator and J 22410 Calibrator Differences 

Variable J 7041 J 22410 

Speed,  RPM 1760 2000 

Speed Control none flywheel 

Stroke eccentric, non-engine eccentric, engine 
geometry geometry 

Plunger non-engine related same as engine 
Velocity 

Calibration Fluid not controlled constant 
Temperature 



Mr. Robert M. Giannini 
David Taylor Naval Ship Research 

and Development Center 
18 August 1986 
Page 2 

The Detroit Diesel service manual suggest a J 9462-02 tool for measuring needle valve 
lift. The J 9462-02 tool has a plunger assembly with a hollow plunger mounted to a dial 
indicator. The plunger assembly is placed on a flat surface, and the indicator dial is 
zeroed. The plunger assembly is then held tightly against the spray tip and needle valve 
assembly with the quill of the needle valve inside the hollow plunger. The needle value 
lift is then read from the indicator, the lift should be .008 inches to .018 inches. At 
BFLRF, a Millers Falls depth micrometer fitted with a hollow spindle was used to 
measure the needle valve lift. The depth micrometer was placed on a flat surface, and a 
reading was taken. The depth micrometer was then held tightly against the spray tip and 
needle valve assembly with the quill of the needle valve inside the hollow spindle. The 
depth micrometer was adjusted and a second reading taken; the difference between the 
two readings equals the needle valve lift. The needle valve lift for the six N50 injectors 
ranged from .008 inches to .010 inches. 

All other inspections were performed using the Detroit Diesel service manual procedures 
and equipment. If there are any other questions concerning this matter, please contact 
Doug Yost (512)522-3126. 

Very truly yours, 

S.J. Lestz 
Director 

■^ ■???. cj^xr 
Douglas M. Yost 
Research Engineer 

SJL/DMY/sjd(DMY.L) 

cf:     U.S.   Army   Belvoir   Research,   Development   and   Engineering   Center,   Attn: 
STRBE-VF, Mr. M.E. LePera 

Belvoir Fuels and Lubricants Research Facility (SwRI), Attn:    E.C. Owens, B.R. 
Wright 



ATTACHMENT 7 
FUEL  INJECTOR TEST RESULTS 

Injector Type   
Injector Serial  No. 

Injector Tester   

Engine Type £VbT3 

pa9e _/_ of -=- 

Engine Serial  No. 

(NIPER,  SwRI,  NAVSStS) 
RESULTS 

Test Units           Results Date Results Date Results Date Results Date Results Date Results Date Results Date 

Injector Valve 
Opening and Spray 
Pattern 07OAt,7J\t /i>e> 

Pressure 
Reference No. If* . 'H 
Spray Pattern3  • 

——————— 

P .c —*———— 

Unit Hold Time 

Pressure 
Drop Time 

sec 3/. 6 
^ 

Spray Tip 

' —i—/  

Pressure psig $ti< 

Tip Drynessh t> D 
Needle Travel 

Needle  Valve 
Lift 

. 

In. ,o*f* • 

Calibration 
ml 7* 

iP  .—i  1000 strokes 

Airflow   
- , _ _    

P&B Stroke in. 
.  

j 1       .   __ —   

9G - good; NG - no good 
hn j    i.i        ...»*■>   Y   -   Hr-innlnn 
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Injector Type 

Engine Tester  

Injector Serial  No. _ 

Injector Tester   

Engine Type 

Engine Serial  No 

^O 

(N1PER,  SwRI.  NAVSStS) 
RESULTS 

Test Units Results Date Results Date Results Date Results Date Results Date Results Date Results Date 

Injector Valve 
Opening and Spray 
Pattern 

/ft**/?* 

Pressure 
Reference No. 13* Itf 
Spray Pattern8 JZ Ä" 

Unit Hold Time 

Pressure 
Drop Time 

sec 3/7 5^-0 
Spray Tip 

Pressure 

Tip Drynessh 

psig ifz< 

D D 
Needle Travel 

Needle Valve 
Lift 

In. ,0^0 

Calibration 
ml 

_ 1000 strokes 

Airflow ,   . ■ 

P&B Stroke In. 
_    . J .  .  ,   .  . — . 

aG - good; NG - no good 
Kn j—.. .    l.l ...#»♦-*    Y    _   /4r<nnHnn 
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Injector Type 
Injector Serial No. 

Injector Tester   

Engine Type 

Engine Serial No. 

(NIPER,  SwRI.  NAVSStS) 
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Test Units Results Date Results Date Results Date Results Date Results Date Results Date Results Date 

Injector Valve 
Opening and Spray 
Pattern 

.tyoMt7&! 
% 

Pressure 
Reference No. 

Spray Pattern3 

/5* \¥' 
 V-  

Unit Hold Time 

Pressure 
Drop Time 

sec <ft° S3Ä 

Spray Tip 

Pressure 

Tip Orynessh 

• 

pslg 7foo 

D D 
Needle Travel 

Needle Valve 
Lift 

In. 0o 
Calibration 

ml 
1000 strokes 

Airflow 

.   .JUX.  

. , 

P&B Stroke in. 

1. J .  
3G - good; NG - no good 
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FUEL  INJECTOR TEST RESULTS 
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Engine TvD€         6 ^^ "S> 

age c v     of _^S    , 
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j»rtnr  Type 
Injector Test er                                          — 

,g1nc ,Cj"r (HIPERT^RI. HAVSSES) 
RESULTS   

Test Units Results Date Results Date Results Date Results Date Results Date Results Date Results Date 

Injector Valve 
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Spray Tip 
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Injector Type 

Engine Tester 

Injector Serial  No. 

Injector Tester   

Engine Type Qi/tt 
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RESULTS -■   r 
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Injector Valve 
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Pressure 
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Spray Tip 
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DDA N-50  INJECTOR CALIBRATION 

KENT-MOORE J  22410 CALIBRATOR 

INJECTOR R1, ml/1000 strokes Ä 

INJECTOR R2, ml/1000 strokes ft 

INJECTOR  R3,  ml/1000 strokes & 

INJECTOR L1, ml/1000 strokes s> 

INJECTOR  L2,  ml/1000 strokes <r? 

INJECTOR  L3,  ml/1000 strokes £T? 



NAVY Rebuild Parts Cross-Reference List 
Engine Manufacturer—CwnRins  
Engine Model No.        tmc-220-c- 

Description NAVY APL No. Manf. No. Replocement No. Engine Build No. 

Rod Bearing                     (12) 42679-1 42679-1 203670 

Hain Bearing  Set          (1) BM-2897C BK-28978 3801260 

Head Gasket  Set           (1) BM-50745 BM-50745 3802077 

Pan Gasket Set              CD BM-62431 3011463 3801466 

Cylinder Liner              (6) 132530 132830    xv. (Cylinder Kit) 

Cylinder O-Ring            (IS) 67391 67891               ' AR-7383     (6) 

Piston Assembly            (6) BM-55100 BM-55100,' 

Iniector                           (6) BM-68974 BM-68974 BM-68974 

Page. .of. 



Cummi:  - Southern Plains, Inc. 
609 N. Watson Road 
RO. £OK 132/ 
Arlington, Texar 
760101327 

BRANCH FILE COPY SERVICE ORDER 

S- 7-$d 43 004305 DATE. 

PV^^^J^ 
^C '!:\- t v   ZL/ HO A       IM A QjFt dAL   AI AS. 

Engine Model 

°n     L J.  P A     C  ,,$■ Lu, .        A Mi XiJfc,^    7W 
mgkfCfr\z%3% 

u      i"   r- O ,:    \ _ 
c , ,.->L ILL  

cos   ) I iz^A 

w/c 

u  

TRSF. 

OTHER . 

Customer P.O. 

D Cash 

D Check 

D Charge 

D Internal 

D Warranty 

D Other 

Meals . 

Lodging. 
Labor Hours 

ST    OT_ 
Driving Time 

ST. OT. 
Miles Driven 

Credit 
Approval 

Crankshaft S/N Crankshaft 
Heat Code 

SRO. 

SRO. 

SRO. 

SRO. 

SRO. 

SRO. 

CusL Registry No. 

com« 7^JZ(5ZZU^ 353 c+Jo o £ 7?- D 

CPL 

££. 
Fuel Pump No. 

Turbo Model 

Air Compressor S/N 

Equipment Make 

Unit No. 
Vessel 
Name 
Customer Phone Contact 

Engin S/N 

Fuel Pump Code 

od7?-f) 
Turbo S/N 

Date In Service 

Equipment Model 

Hours / Miles 

Person Authorizing Service 

PARTS DISPOSITION 

D Customer Pick Up D Warranty D Scrap 

Cause 

Correction 

Summary of Work Performed 

/Kccrt/' £> "> 7% c/ 

Work Needed But Not Performed 

X    O Sht0>n,j   llCfret ft   4#*f& 
Auy^/ny   f^rcAA   fuel f**4j>  **>he// 

DATE JOB 
COMPLETED 

Estimate 
Requested   Ü Yes D No 

Technician's 
Sianature 

THE LIMITED WARRANTIES AND OTHER TERMS AND CONDITIONS AS STATED ON THE REVERSE SIDE OF THIS DOCUMENT APPLY. 
LABOR WARRANTY IS LIMITED TO REPERFORMING THE REPAIR OR CAUSING THE REPAIR TO BE MADE AND IN NO 

EVENT SHALL COMPANY BE RESPONSIBLE OR LIABLE FOR CONSEQUENTIAL DAMAGES. 
LABOR WARRANTY: 6 MONTHS / 50.000 MILES / 1.800 HOURS APPLY TO THIS SERVICE ORDER.   

i herecy authorize the above repair work to be done along with the necessary material, and hereby grant you 3ia or your employees permission to operate the car or true 
cr other equipment herein described on streets, highways or elsewhere ior the purpose of testing and/or ipeoec^on^An egress mechanic's lien and/or possesscy lie 
s hereby acknowledged on said car or truck or other /   '(^        ' 

! :-q_cment. to secure the amount of repairs thereto Customer's v <-,-. ^~ 
! Signature     A   .    ,'   j 

FORM NO   CSP -3 i4-36| 

      *  ■:  

Not Respons;3le ior Loss or Damage to Vehicle or Persona! Articles Lett 
In Vehicles, in Case ot Fire. Theft or Any Other Cause Seyona our Control 



a)a^> &c>e>UYee, <£6uz 
30X 1008 ARLINGTON. TEXAS 76010 

FUEL SYSTEM DATA 
S--7-9C      L DATE BRANCH Ni 

CHARGED TO 

J/Tr.. t%>> ** "7"     (Lstaiita^aJuL—VY™<*A '■ 

■_>C1^. CL.-KjLsr-^Jf 1   / 

L 
o 
c. i^ 12- 
FUEL PUMP 
CODE IN 

FUEL PUMP 
CODE OUT 

REMARKS: 

17*0 
Cii-r) 

CPL NO. 
IN 3P 
CPL NO. 
OUT 

J£. 

SEAL NO. IN 
& CONDITION 

DSEALED 
DBROKEN 

SEAL NO. 
OUT i~)M7 

SERVICE j.   ~t. 
ORDER NO.     iyQ"Jp^' 
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ENGINE MODEL  /ytff - 2 Xr*> 
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WARRANTY 
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TYPE PUMP     •> -r* pre 

TtuM. ßj/Lu. *-■ ^A^Jli^OtZ-L. . 

FUEL PUMP READINGS BEFORE AFTER 

1   Auto. Gov. Cutoff 1/Sn 2/V^ 
2  VS. Gov. Cutoff — 

3  Throttle Leakage 

4   Throttle Travel 

5   Idle Speed PSI @ RPM H*      P^GO *>?erzr 
6   Idle Speed CC @ RPM 

7   Calibration PSI @ RPM hx   <2 2/cv i-i<r& Me* 
8   Calibration Flow His" HiC 

9  Check Point (1) PSI RPM 111     &/ScrZ> 1 l<?£>ir,70 
10 Check Point Flow 2>+V 3 So 
" Check Point (2) PSI @ RPM <?}        @-IOOX> 7 ^ fP  JCcn 
12 Check Point Flow -X \5~ nif 
13 AFC In./Hg. PSI — —• 

14 AFC or Aneroid RPM — — 

is AFC PSI Flow ■— — 

16 AFC No Air PSI Flow — -^ 

i7WT Assist Settings — ^vn 
18 Unrestricted PSI 7C.\ ifc 
19 Idle Plunger Size JV in 

INJECTOR READING 
BEFORE 

TS             FLOW 
AFTER 

TS          FLOV 

INJECTOR 
PART NO. 

1 

2 

3 

INJECTOR 
FLOW CODE 

4 • 

5 

6 

INJECTOR TOP 
STOP SETTING 

7 

8 

9 

FOR ARLINGTON 
OFFICE ONLY 

10 

11 

12 

13 

14 

15 

16 

REMARKS: 

~lUii 



B-1

APPENDIX B
Data Summary Sheets



B-2



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 

Page 1 

Test No.: 1 
Engine: Cummins NH-220G 
Fuel ID: BF02V13L86 
Date: 05/27/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2099 199 79.3 0.398 7.182 
1800 188 74.3 0.395 7.654 
1500 167 66.8 0.399 8.191 
1299 146 59.4 0.407 8.433 
1100 120 50.6 0.421 8.381 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPATCA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2100 199 80.5 0.405 7.227 566.9 3.6 20 203.1 3303.75 79.8 32.1 
1801 188 75.2 0.399 7.682 636.3 3.3 17 237.6 3433.92 76.1 32.4 
1500 166 68.3 0.410 8.171 771.1 0.6 18 312.7 3423.15 69.6 31.5 
1300 146 60.6 0.415 8.409 741.8 0.9 25 303.8 3453.25 68.5 31.3 
1100 120 50.7 0.423 8.408 718.1 1.1 23 302.8 3248.38 65.2 30.7 

Alternator Load Simulation: 
1801 188 75.2 0.399 7.682 636.3 3.3 17 237.6 3433.92 76.1 32.4 
1799 133 49.8 0.374 6.448 480.3 7.3 2 170.5 2453.34 82.0 34.7 
1800 97 37.4 0.386 5.755 384.9 9.0 0 133.9 1907.27 84.9 33.8 
1798 48 22.3 0.465 5.030 223.8 10.6 1 71.2 1183.69 88.3 28.2 
1799 14 13.8 0.986 4.608 136.7 12.0 0 46.8 631.18 76.1 13.8 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 

Page 2 

Test No.: 1 
Engine: Cummins NH-220G 
Fuel ID: BF02V13L86 
Date: 05/29/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2102 197 82.8 0.419 7.198 
1801 186 74.9 0.403 7.666 
1500 166 68.9 0.414 8.237 
1300 145 60.6 0.417 8.439 
1101 118 49.8 0.422 8.360 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 196 80.9 0.412 7.187 529.3 4.3 21 187.5 3298.21 79.3 31.8 
1797 183 74.5 0.407 7.628 599.8 4.2 14 221.9 3331.17 74.4 32.2 
1498 166 68.3 0.410 8.282 728.2 1.0 16 294.3 3450.68 70.0 32.0 
1299 145 61.4 0.423 8.519 773.2 0.8 17 320.4 3397.48 66.5 31.1 
1102 120 50.8 0.423 8.417 706.2 0.7 14 299.9 3225.90 64.8 30.9 

Alternator Load Simulation: 
1797 183 74.5 0.407 7.628 599.8 4.2 14 221.9 3331.17 74.4 32.2 
1801 132 49.7 0.377 6.492 471.4 7.2 2 165.1 2423.80 81.3 35.0 
1803 98 38.1 0.389 5.828 366.8 8.6 1 124.2 1916.79 83.9 33.7 
1801 47 21.7 0.461 4.978 217.2 10.1 1 62.1 1088.28 83.6 28.5 
1802 15 13.7 0.913 4.597 140.5 11.6 1 43.8 615.82 75.0 14.8 



NAVY HIGH-SPEED DESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (Sw Rl) 
Test No.: 2 
Engine: Cummins NH-220G 
Fuel ID: TF26P22Y87 
Date: 07/14/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 
RPM BHP Ib/hr lb/bhp-hr MPa 
2102 199 81.5 0.410 7.097 
1800 186 74.2 0.399 7.553 
1501 167 6S.5 0.409 8.205 
1301 146 62.1 0.425 8.486 
1102 120 50.1 0.418 8.424 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2102 195 73.7 0.377 7.063 675.0 7.8 34 249.6 3180.34 83.4 34.2 
1802 186 69.5 0.373 7.505 818.2 6.6 23 314.5 3231.41 77.1 34.5 
1502 163 59.5 0.365 8.109 982.1 4.3 25 399.8 3315.02 77.1 35.4 
1300 144 55.1 0.383 8.384 1006.0 3.7 27 421.2 3338.45 72.6 34.0 
1100 120 46.6 0.388 8.489 934.0 2.8 17 396.6 3274.46 71.2 33.4 

Alternator Load Simulation 
1802 186 69.5 0.373 7.505 818.2 6.6 23 314.5 3231.41 77.1 34.5 
1801 132 45.4 0.344 6.437 589.7 9.5 8 219.4 2514.13 91.9 38.0 
1801 98 36.9 0.377 5.768 468.7 10.7 6 174.2 1919.06 86.3 34.5 
1802 49 22.2 0.453 5.026 247.7 12.5 3 88.8 1211.06 90.6 28.6 
1801 15 13.8 0.920 4.647 134.4 13.9 2 48.2 723.88 87.0 14.9 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 2 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 2 
Engine: Cummins NH-220G 
Fuel ID: TF26P22Y87 
Date: 07/15/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 
RPM BHP Ib/hr lb/bhp-hr MPa 
2103 200 81.5 0.407 7.010 
1803 187 73.3 0.391 7.494 
1502 167 68.3 0.409 8.154 
1299 146 60.6 0.415 8.413 
1100 120 49.5 0.412 8.351 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2102 195 73.2 0.374 6.932 632.3 8.1 20 231.6 3077.46 81.4 34.7 
1802 183 67.6 0.369 7.397 766.9 6.7 15 291.2 3157.23 77.5 35.1 
1499 163 60.3 0.369 7.861 890.1 4.8 20 357.7 3240.28 74.2 35.0 
1302 144 53.1 0.369 8.123 930.9 4.0 25 387.1 3222.90 72.8 35.2 
1102 119 45.3 0.381 8.184 858.6 2.9 17 361.2 3100.11 69.5 34.3 

Alternator Load Simulation 
1802 183 67.6 0.369 7.397 766.9 6.7 15 291.2 3157.23 77.5 35.1 
1802 133 46.4 0.349 6.310 548.5 9.5 6 201.5 2441.65 87.4 37.2 
1803 98 35.9 0.365 5.635 427.3 10.8 4 156.6 1902.40 88.0 35.4 
1802 47 21.3 0.453 5.002 249.4 12.5 1 87.2 1259.41 98.2 29.1 
1803 13 13.0 1.000 4.562 127.4 14.0 1 50.8 708.65 90.5 12.9 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 3 
Engine: Cummins NH-220G 
Fuel ID: TF10NI8Y87 
Date: 10/23/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 198 82.3 0.416 7.060 
1800 187 75.9 0.406 7.556 
1499 166 67.2 0.406 8.196 
1299 146 61.6 0.422 8.578 
1099 119 54.0 0.454 8.607 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2099 209 81.1 0.388 7.321 853.9 10.0 24 335.6 3376.57 80.8 33.7 
1800 195 80.0 0.410 7.852 1036.0 7.5 23 409.6 3446.10 73.1 32.5 
1501 167 70.6 0.423 8.298 1213.0 5.9 30 496.3 3435.53 68.7 31.4 
1299 145 64.6 0.446 8.622 1324.0 4.4 39 552.2 3353.48 63.7 30.0 
1100 121 54.2 0.449 8.672 1277.0 3.7 34 540.1 3120.59 59.9 29.8 

Alternator Load Simulation: 
1800 195 80.0 0.410 7.852 1036.0 7.5 23 409.6 3446.10 73.1 32.5 
1803 133 54.9 0.413 6.376 636.6 12.5 51 256.2 2428.74 81.9 35.2 
1800 97 40.0 0.413 5.703 451.0 14.5 3 191.2 1885.93 80.1 32.5 
1801 48 24.6 0.513 4.931 270.2 16.7 2 136.4 1230.10 87.7 27.2 
1801 16 15.6 0.975 4.308 153.3 18.4 1 102.9 757.78 81.7 13.2 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA 
Laboratory:     Belvoir Fuels and Lubricants Research Facility (SwRI) 

Page 2 

Test No.: 3 
Engine: Cummins NH-220G 
Fuel ID: TF10N18Y87 
Date: 10/26/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 204 82.9 0.407 7.064 
1800 192 75.7 0.395 7.645 
1501 167 68.2 0.408 8.336 
1301 148 62.1 0.419 8.740 
1101 120 50.6 0.422 8.747 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2102 213 88.0 0.412 7.499 915.8 9.8 33 361.6 3410.66 77.0 32.2 
1804 197 79.2 0.403 7.971 1098.0 7.3 24 437.3 3473.75 74.8 33.0 
1502 166 71.8 0.434 8.155 1229.0 5.7 39 500.7 3202.99 63.4 30.6 
1300 146 64.4 0.441 8.807 1348.0 4.3 44 559.7 3364.91 64.3 30.1 
1099 121 52.3 0.433 8.883 1240.0 4.1 33 518.9 3236.02 64.3 30.7 

ator Load Simulation: 
1804 197 79.2 0.403 7.971 1098.0 7.3 24 437.3 3473.75 74.8 33.0 
1801 133 48.2 0.363 6.340 627.1 13.0 2 255.1 2376.25 84.0 36.6 
1801 99 41.3 0.417 5.752 477.2 14.6 1 202.3 1896.80 78.3 31.9 
1801 48 24.0 0.500 4.927 262.6 16.8 I 133.0 1220.59 86.7 26.7 
1800 16 16.6 1.038 4.347 148.2 18.2 1 100.9 768.67 81.3 13.3 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 4 
Engine: Cummins NH-220G 
Fuel ID: TF09N14S87 
Date: 12/02/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 204 86.7 0.426 7.122 
1802 190 79.3 0.417 7.629 
1502 165 70.9 0.429 8.290 
1300 145 63.4 0.438 8.612 
1100 118 52.0 0.440 8.539 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2103 187 109.0 0.584 6.751 520.5 6.0 29 I87.7 3238.50 58.3 23.8 
1801 176 97.9 0.556 7.224 577.2 4.4 17 215.3 3341.64 57.4 25.1 
1499 154 82.1 0.534 7.772 676.0 3.2 16 26S.2 3335.56 56.9 26.1 
1299 136 74.9 0.550 8.217 738.2 2.3 20 304.8 3321.77 53.8 25.3 
1100 112 65.1 0.581 8.451 771.2 1.7 24 329.1 3155.00 49.8 23.9 

Alternator Load Simulatior i: 
1801 176 97.9 0.556 7.224 577.2 4.4 17 215.3 3341.64 57.4 25.1 
1800 133 63.3 0.475 6.027 409.2 8.6 4 142.2 2458.17 65.3 28.1 
1801 99 49.8 0.504 5.402 302.9 10.2 2 101.1 1928.34 65.1 26.4 
1799 49 30.8 0.629 4.755 189.7 12.1 0 69.7 1252.77 68.3 21.3 
1798 17 I8.3 1.076 4.397 146.0 13.6 0 54.5 754.21 69.2 12.5 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 2 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 4 
Engine: Cummins NH-220G 
Fuel ID: TF09N14S87 
Date: 12/10/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2103 204 85.8 0.421 7.168 
1800 192 78.6 0.410 7.653 
1500 167 70.7 0.423 8.357 
1299 147 62.6 0.427 8.642 
1101 120 52.1 0.434 8.521 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % JoulesTCA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2100 201 108.0 0.538 6.905 541.6 5.6 19 193.9 3288.64 59.7 24.7 
1800 190 95.6 0.504 7.379 589.2 4.9 13 218.9 3379.47 59.4 26.4 
1500 162 81.0 0.501 7.980 689.2 2.9 15 271.5 3410.30 59.0 26.5 
1300 143 75.8 0.530 8.463 786.8 2.1 17 320.4 3394.98 54.4 25.0 
1101 118 65.0 0.552 8.607 772.8 1.8 20 330.1 3171.35 50.1 24.0 

Alternator Load Simulation: 
1800 190 95.6 0.504 7.379 589.2 4.9 13 218.9 3379.47 59.4 26.4 
1801 133 60.7 0.456 6.059 407.0 8.8 3 140.8 2361.33 65.4 29.2 
1801 98 47.4 0.483 5.449 292.2 10.1 1 95.8 1869.17 66.3 27.5 
1800 49 28.1 0.573 4.759 192.2 12.6 0 69.3 1150.09 68.8 23.2 
1800 18 18.8 1.044 4.446 153.3 14.1 0 61.8 734.03 65.6 12.9 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 5 
Engine: Cummins NH-220G 
Fuel ID: TF01N01S87 
Date: 04/13/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 200 86.6 0.433 7.224 
1802 188 79.1 0.421 7.821 
1501 165 70.4 0.427 8.561 
1299 144 63.7 0.442 8.882 
1101 116 52.4 0.452 8.857 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Therm al 

RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 204 94.1 0.461 7.304 594.6 5.3 25 216.9 3549.70 73.9 30.2 

1802 187 84.7 0.453 7.888 720.9 6.2 19 272.9 3642.40 72.2 30.7 

1499 161 75.3 0.468 8.435 856.9 4.2 20 338.1 3725.53 69.1 29.7 

1300 140 65.9 0.471 8.735 920.0 4.2 20 373.0 3645.35 67.0 29.6 

1103 115 56.1 0.488 8.839 902.8 3.1 35 381.4 3473.89 63.7 28.6 

Alternator Load Simulation: 
1802 187 84.7 0.453 7.888 720.9 6.2 19 272.9 3642.40 72.2 30.7 

1801 127 54.2 0.427 6.173 424.0 9.9 5 153.4 2487.89 77.1 32.6 

1800 91 41.2 0.453 5.596 328.7 11.5 4 123.1 1955.85 79.7 30.6 

1799 45 27.6 0.613 4.824 190.7 14.2 6 79.2 1188.91 72.2 22.7 

1799 16 17.7 1.106 4.413 141.0 15.5 1 62.9 747.50 70.8 12.5 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 2 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 5 
Engine: Cummins NH-220G 
Fuel ID: TF01N01S87 
Date: 04/14/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 199 86.5 0.435 7.223 
1801 186 79.7 0.428 7.817 
1500 163 71.1 0.436 8.484 
1299 141 63.5 0.450 8.867 
1099 115 51.9 0.451 8.830 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 207 95.4 0.461 7.244 587.3 6.7 34 216.0 3598.82 73.9 30.2 
1802 191 85.8 0.449 7.777 701.1 6.1 24 265.2 3633.55 71.1 31.0 
1500 166 75.8 0.457 8.383 830.2 4.6 20 325.2 3677.87 67.8 30.5 
1301 145 66.8 0.461 8.724 914.4 4.4 23 372.2 3645.08 66.2 30.2 
1101 119 56.5 0.475 8.807 890.1 2.9 25 375.6 3478.59 63.2 29.3 

Alternator Load Simulation: 
1802 191 85.8 0.449 7.777 701.1 6.1 24 265.2 3633.55 71.1 31.0 
1801 127 52.5 0.413 6.016 399.5 10.5 8 145.6 2379.04 76.1 33.5 
1801 93 38.9 0.418 5.424 293.1 12.5 7 111.3 1816.67 78.4 33.2 
1800 45 22.6 0.502 4.661 164.9 15.0 4 75.9 1040.79 77.3 27.6 
1800 17 14.8 0.871 4.336 133.4 15.7 2 62.4 629.08 71.3 15.9 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 6 
Engine: Cummins NH-220G 
Fuel ID: TF02N21L87 
Date: 04/15/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 201 87.0 0.433 7.218 
1801 188 78.7 0.419 7.835 
1500 165 70.6 0.428 8.499 
1299 144 63.2 0.439 8.856 
1099 117 52.0 0.444 8.803 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2100 207 96.6 0.467 7.365 759.4 8.7 31 298.2 3586.88 73.7 30.2 
1804 192 85.1 0.443 7.954 939.4 7.6 26 368.6 3664.97 73.5 31.8 
1502 165 74.8 0.453 8.527 1147.0 6.6 35 463.8 3691.45 70.1 31.1 
1301 144 66.8 0.464 8.817 1178.0 5.7 41 479.2 3627.13 66.8 30.3 
1101 120 55.6 0.463 8.933 1158.0 4.7 30 484.9 3533.76 66.2 30.6 

Alternator Load Simulation: 
1804 192 85.1 0.443 7.954 939.4 7.6 26 368.6 3664.97 73.5 31.8 
1803 127 52.2 0.411 6.160 470.5 12.9 7 192.2 2433.99 79.5 34.3 
1802 94 38.6 0.411 5.623 349.3 14.6 6 155.5 1878.18 82.9 34.3 
1802 46 24.2 0.526 4.676 189.4 17.1 4 109.5 1105.55 77.9 27.0 
1803 16 15.1 0.944 4.121 105.1 17.1 1 71.9 676.23 76.4 15.1 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 6 
Engine: Cummins NH-220G 
Fuel ID: TF02N21L87 
Date: 04/18/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 197 86.3 0.438 7.246 
1799 185 79.6 0.430 7.797 
1501 163 70.5 0.433 8.489 
1301 142 64.3 0.453 8.862 
1101 116 52.1 0.449 8.834 

PERFORMANCE TEST: Observed 
Obser ved Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2100 206 94.3 0.458 7.362 759.8 7.4 30 298.1 3595.08 75.7 30.7 
1802 191 85.2 0.446 7.929 929.9 7.3 25 366.3 3626.89 72.5 31.6 
1501 164 76 0.463 8.509 1107.0 6.6 29 443.8 3702.81 69.2 30.4 
1300 142 66.4 0.468 8.797 1178.0 5.7 35 487.6 3600.23 66.7 30.2 
1099 118 55.2 0.468 8.926 1145.0 4.9 26 477.8 3509.28 66.1 30.1 

Alternator Load Simulation: 
1802 191 85.2 0.446 7.929 929.9 7.3 25 366.3 3626.89 72.5 31.6 
1802 126 52.1 0.413 6.153 489.7 12.7 7 200.3 2434.16 79.6 34.0 
1801 94 41.6 0.443 5.596 343.3 14.6 7 153.0 1879.51 77.0 31.7 
1801 45 24.4 0.542 4.727 202.0 17.0 3 114.3 1129.70 78.9 25.8 
1800 16 15.1 0.944 4.130 105.2 17.5 0 74.8 672.70 75.8 15.4 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 7 
Engine: Cummins NH-220G 
Fuel ID: TF08N19U87 
Date: 04/20/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2098 196 87.2 0.445 7.238 
1800 184 80.1 0.435 7.744 
1502 164 71.6 0.437 8.518 
1300 144 63.9 0.444 8.861 
1100 117 52.8 0.451 8.807 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2102 199 102.3 0.514 7.078 58I.8 8.0 39 214.3 3458.45 66.6 27.2 
1800 186 94.1 0.506 7.599 665.3 7.0 23 248.0 3582.58 64.4 27.6 
1500 159 79.5 0.500 8.058 845.5 5.3 27 330.3 3592.61 63.7 28.0 
1300 140 74.5 0.532 8.527 917.5 5.4 41 368.1 3566.51 58.5 26.4 
1101 117 63.5 0.543 8.768 948 3.8 41 392.9 3440.10 56.0 25.8 

Alternator Load Simulation: 
I800 I86 94.1 0.506 7.599 665.3 7.0 23 248.0 3582.58 64.4 27.6 
I803 127 60.1 0.473 6.006 405.7 11.1 10 150.4 2496.88 70.4 29.7 
I802 94 44.6 0.474 5.474 308.4 13.2 7 122.3 1907.99 72.4 29.4 
I802 46 26.7 0.580 4.729 I84.5 15.6 5 92.4 1144.79 72.6 24.2 
1801 15 16.6 1.107 4.380 161.2 16.4 4 81.4 707.81 72.2 12.7 
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Test No.: 7 
Engine: Cummins NH-220G 
Fuel ID: TF08N19U87 
Date: 04/20/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2102 200 87.1 0.436 7.200 
1800 185 78.6 0.425 7.750 
1499 163 70.6 0.433 8.496 
1302 145 64.0 0.44I 8.859 
1100 118 51.6 0.437 8.807 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 200 103.3 0.517 7.081 585.6 7.3 45 215.4 3466.77 66.3 27.1 
1804 187 87.6 0.468 7.593 697.6 6.5 28 263.6 3576.02 69.2 29.8 
1501 160 73.0 0.456 8.118 831.5 5.6 28 327.9 3621.49 70.0 30.8 
1303 142 74.3 0.523 8.592 930.2 5.1 36 380.5 3588.87 59.1 26.7 
1100 116 61.9 0.534 8.769 951.0 3.8 34 393.8 3438.56 57.4 26.3 

Alternator Load Simulation: 
1804 187 87.6 0.468 7.593 697.6 6.5 28 263.6 3576.02 69.2 29.8 
1802 126 57.4 0.456 6.011 419.4 11.1 11 156.2 2455.58 72.4 30.9 
1804 94 45.1 0.480 5.474 325.9 13.3 9 131.3 1919.90 72.2 29.3 
1803 47 26.8 0.570 4.745 197.5 15.9 7 97.8 1152.12 72.8 24.6 
1802 15 16.7 1.113 4.736 156.4 17.0 5 79.3 726.14 73.6 12.4 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 8 
Engine: Cummins NH-220G 
Fuel ID: TF07N11U87 
Date: 04/05/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 191 85.8 0.449 7.099 
1798 178 78.6 0.442 7.631 
1501 157 70.6 0.450 8.364 
1299 137 62.5 0.456 8.719 
1102 112 51.3 0.458 8.652 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPATCA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 190 98.8 0.520 7.039 536.5 6.5 35 191.1 3367.12 66.7 26.8 
1803 177 89.7 0.507 7.492 617.3 6.0 25 229.0 3433.92 64.3 27.4 
1500 155 74.4 0.480 7.993 748.4 3.9 21 291.2 3481.41 65.4 28.9 
1300 136 71.5 0.526 8.420 803.2 4.0 25 328.8 3493.97 59.2 26.4 
1100 112 61.2 0.546 8.582 806.7 2.6 28 339.2 3322.56 55.6 25.4 

Alternator Load Simulation: 
1803 177 89.7 0.507 7.492 617.3 6.0 25 229.0 3433.92 64.3 27.4 
1802 126 59.3 0.471 6.073 395.4 9.5 6 137.8 2430.22 68.8 29.6 
1802 93 44.7 0.481 5.412 293.8 11.4 5 99.8 1831.56 68.8 29.0 
1802 46 26.9 0.585 4.698 200.0 14.1 3 74.8 1070.75 66.8 23.8 
1803 15 15.3 1.020 4.299 162.4 15.7 2 69.3 511.29 56.1 13.9 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 8 
Engine: Cummins NH-220G 
Fuel ID: TF07N11U87 
Date: 04/06/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2100 193 86.0 0.446 7.150 
1801 178 77.9 0.430 7.662 
1502 158 70.0 0.443 8.396 
1301 139 62.5 0.450 8.717 
1101 114 50.4 0.442 8.709 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure,      Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2102 192 98.9 0.515 7.060 503.6 6.3 34 177.0 3390.23 67.1 26.9 
1798 179 90.8 0.507 7.527 575.0 6.0 18 207.1 3435.8 63.4 27.4 
1501 158 78.7 0.498 7.988 685.9 4.6 17 264.1 3492.25 62.0 27.9 
1301 139 75.6 0.544 8.551 800.0 3.8 19 323.3 3525.94 56.5 25.5 
1100 114 60.3 0.529 8.685 78I.2 2.5 21 322.2 3382.96 57.5 26.2 

Alternator Load Simulation: 
1798 179 90.8 0.507 7.527 575.0 6 18 207.1 3435.80 63.4 27.4 
1800 127 58.9 0.464 6.153 366.9 8.8 5 121.8 2414.10 68.7 30.0 
1800 92 45.1 0.490 5.490 305.9 10.6 5 101.8 1816.77 67.5 28.3 
1800 46 26.5 0.576 4.763 207.7 13.9 3 75.7 1049.71 66.4 24.0 
1801 16 17.9 1.119 4.386 158.6 15.4 2 65.2 553.43 51.9 12.2 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 9 
Engine: Cummins NH-220G 
Fuel ID: TF34N28J88 
Date: 04/07/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2101 201 85.2 0.424 7.255 
1800 185 78.3 0.423 7.826 
149S 156 68.7 0.440 8.415 
1300 140 62.7 0.448 8.851 
1100 114 50.9 0.446 8.809 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure,      Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 190 113.0 0.595 7.342 825.1 11.0 26 330.6 3430.55 61.3 24.1 
1804 177 99.2 0.560 7.705 1039.0 10.5 22 418.1 3447.72 60.2 25.5 
1501 156 83.4 0.535 8.177 1268.0 9.2 28 513.6 3446.76 59.6 26.7 
1300 136 77.7 0.571 8.593 1387.0 8.2 40 568.2 3440.90 55.3 25.1 
1102 113 64.4 0.570 8.669 1297.0 7.1 39 535.7 3293.99 54.1 25.2 

Alternator Load Simulation: 
1804 177 99.2 0.560 7.705 1039.0 10.5 22 418.1 3447.72 60.2 25.5 
1802 126 67.3 0.534 6.416 605.5 14.8 5 265.0 2407.51 61.9 26.8 
1802 93 48.5 0.522 5.756 469.2 17.2 5 233.9 1854.03 66.0 27.3 
1803 46 28.6 0.622 4.555 206.7 19.1 3 138.4 1133.16 68.6 23.1 
1800 15 19.8 1.320 3.800 104.0 19.5 2 77.7 662.29 57.8 10.6 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 9 
Engine: Cummins NH-220G 
Fuel ID: TF34N28J88 
Date: 04/11/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2099 192 89.0 0.464 7.297 
1800 179 78.7 0.440 7.826 
1500 161 70.6 0.439 8.491 
1299 142 63.9 0.450 8.929 
1100 116 52.5 0.453 8.785 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure,      Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2101 188 113.0 0.601 7.108 768.4 13.0 23 318.7 3404.73 61.1 24.0 
1800 178 102.0 0.573 7.535 990.7 11.4 26 404.7 3504.18 59.2 25.0 
1501 159 91.8 0.577 8.112 1204.0 9.5 33 486.8 3558.58 55.9 24.8 
1298 137 77.2 0.564 8.539 1333.0 8.5 47 544.0 3597.46 58.1 25.4 
1102 115 76.5 0.665 8.696 1270.0 6.9 50 525.6 3394.87 47.0 21.5 

Alternator Load Simulation 
1800 178 102.0 0.573 7.535 990.7 11.4 26 404.7 3504.18 59.2 25.0 
1799 127 65.2 0.513 6.457 589.2 14.9 7 265.3 2510.46 66.5 27.9 
1801 95 50.0 0.526 5.657 415.8 17.0 5 222.5 1900.29 65.8 27.3 
1799 45 30.5 0.678 4.424 179.6 18.6 2 133.0 1158.03 65.6 21.2 
1800 15 21.8 1.453 3.807 108.4 18.1 1 76.6 708.25 56.2 10.0 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 1 
Engine: Detroit Diesel 6V-53N 
Fuel ID: BF02V13L86 
Date: 06/09/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2799 186 78.4 0.422 9.266 
2501 181 76.0 0.419 9.431 
2197 167 68.4 0.409 9.624 
1802 138 62.9 0.455 9.862 
1398 100 54.6 0.547 10.180 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure,       i Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 189 78.8 0.418 9.338 469.3 7.6 2 40.1 1141.17 75.1 33.0 
2500 183 76.4 0.418 9.485 510.0 7.5 2 44.8 1232.16 74.6 33.0 
2203 169 71.1 0.420 9.689 527.3 6.7 7 47.6 1238.72 71.0 32.8 
1799 137 62.6 0.456 9.848 617.6 6.5 29 63.4 1208.89 64.3 30.3 
1399 100 52.7 0.527 10.170 709.6 5.7 62 77.7 1215.92 59.8 26.1 

Alternator Load Simulation: 
1799 137 62.6 0.456 9.848 617.6 6.5 29 63.4 1208.89 64.3 30.3 
1800 94 36.7 0.389 8.166 599.0 9.2 3 61.8 813.52 73.8 35.4 
1798 50 23.5 0.470 7.171 688.1 11.0 3 77.3 688.17 79.3 29.5 
1793 20 15.5 0.775 6.652 624.9 11.6 0 70.2 422.16 90.4 18.2 

Propeller Load Simulation: 
2800 189 78.8 0.418 9.338 469.3 7.6 2 40.1 1141.17 75.1 33.0 
2599 136 54.7 0.403 8.473 537.5 9.5 0 52.0 922.59 78.0 34.2 
2198 95 39.4 0.415 7.899 599.3 10.1 0 62.4 725.70 74.9 33.3 
1798 50 23.5 0.470 7.171 688.1 11.0 3 77.3 559.93 79.3 29.5 
1400 26 15.4 0.593 6.792 727.9 10.6 0 83.3 427.46 71.9 23.2 
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Laboratory: Belvoir Fuels and Lubricants Reseai •ch Facility (SwRI I) 
Test No.: 1 
Engine: Detroit Diesel 6V-53N 
Fuel ID: BF02V13L86 
Date: 06/10/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2800 186 78.7 0.423 9.327 
2505 182 77.4 0.425 9.484 
2201 168 71.2 0.424 9.695 
1815 138 61.5 0.446 9.866 
1399 99 52.9 0.534 10.180 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 187 80.5 0.430 9.415 475.8 7.5 4 40.4 1128.38 72.7 32.1 
2500 182 73.3 0.403 9.489 504.4 7.2 3 43.5 1186.67 74.9 34.3 
2201 168 70.5 0.419 9.701 547.7 6.7 6 50.8 1216.84 70.3 33.0 
1800 137 62.3 0.456 9.869 621.7 6.6 27 63.0 1214.46 64.9 30.3 
1400 99 54.1 0.546 10.230 678.7 5.6 63 74.6 1200.29 57.5 25.1 

Alternator Load Simulation: 
1800 137 62.3 0.456 9.869 621.7 6.6 27 63.0 1214.46 64.9 30.3 
1800 93 37.2 0.400 8.152 618.1 9.3 5 64.9 764.19 68.4 34.7 
1800 50 22.9 0.458 7.172 671.6 11.1 4 75.0 577.35 84.0 30.2 
1800 21 14.9 0.710 6.678 633.0 11.7 2 71.3 422.77 93.9 19.3 

Propeller Load Simulation: 
2801 187 80.5 0.430 9.415 475.8 7.5 4 40.4 1128.38 72.7 32.1 
2497 137 54.3 0.397 8.526 539.4 9.3 3 51.5 893.97 76.1 34.7 
2196 94 38.7 0.412 7.895 611.2 10.2 1 64.1 710.16 74.6 33.4 
1800 50 22.9 0.458 7.172 671.6 11.1 2 75.0 577.35 84.0 30.2 
1400 26 14.6 0.561 6.803 745.7 10.7 5 85.1 415.13 73.7 24.7 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 2 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF26P22Y87 
Date: 06/30/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2799 187 79.8 0.426 9.360 
2500 182 75.5 0.416 9.414 
2200 168 69.6 0.415 9.543 
1800 136 61.4 0.452 9.792 
1401 99 53.9 0.544 10.120 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 173 73.8 0.427 9.304 632.4 8.5 2 61.1 1099.65 76.9 32.2 
2500 171 70.3 0.412 9.391 677.6 8.6 4 69.3 1148.70 75.3 33.3 
2199 159 65.1 0.409 9.466 689.4 8.3 5 71.6 1169.89 72.8 33.6 
1800 133 57.3 0.431 9.645 771.4 7.9 26 85.0 1243.52 72.0 31.9 
1401 99 50.1 0.506 10.090 851.6 6.7 54 97.4 1192.17 61.4 27.0 

Alternator Load Simulation: 
1800 133 57.3 0.431 9.645 771.4 7.9 26 85.0 1243.52 72.0 31.9 
1800 93 37.3 0.401 8.274 753.6 10.4 2 84.1 866.79 77.1 34.4 
1800 51 24.0 0.471 7.390 792.6 12.2 2 93.2 516.33 71.4 29.4 
1800 27 17.3 0.641 6.949 738.9 13.0 2 87.7 358.48 68.8 21.5 

Propeller Load Simulation: 
2800 173 73.8 0.427 9.304 632.4 8.5 2 61.1 1099.65 76.9 32.2 
2500 136 56.0 0.411 8.575 649.2 10.4 2 68.0 895.89 73.7 33.4 
2200 94 39.6 0.422 8.085 775.6 11.6 2 88.6 731.29 74.9 32.6 
1800 51 24.0 0.471 7.390 792.6 12.2 2 93.2 516.33 71.4 29.4 
1400 26 14.7 0.565 6.993 902.4 11.8 2 107.8 395.66 69.4 24.5 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 2 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF26P22Y87 
Date: 07/02/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2799 186 78.7 0.423 9.408 
2500 181 77.0 0.426 9.499 
2198 167 69.4 0.415 9.671 
1805 137 61.8 0.451 9.818 
1398 99 52.4 0.530 10.090 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 174 74.2 0.427 9.271 617.5 8.2 1 59.2 1099.73 76.5 32.2 
2498 171 69.7 0.408 9.383 622.2 8.4 1 67.4 1126.25 74.4 33.7 
2199 160 65.1 0.407 9.499 695.1 8.2 3 72.2 1167.01 72.7 33.8 
1800 133 57.3 0.431 9.650 770.2 7.8 16 84.5 1212.73 70.2 32.0 
1401 98 51.8 0.528 9.970 842.9 6.9 42 97.0 1180.51 58.9 26.0 

Alternator Load Simulation: 
1800 133 57.3 0.431 9.650 770.2 7.8 16 84.5 1212.73 70.2 32.0 
1800 93 37.0 0.398 8.258 772.2 10.2 6 86.7 783.92 70.3 34.6 
1800 51 24.0 0.471 7.361 805.1 12.2 4 94.9 518.83 71.7 29.2 
1799 29 17.3 0.597 6.934 749.5 13.0 5 89.2 407.77 78.2 23.2 

Propeller Load Simulation: 
2800 174 74.2 0.427 9.271 617.5 8.2 1 59.2 1099.73 76.5 32.2 
2498 136 56.0 0.411 8.587 665.6 10.3 1 69.9 880.04 72.4 33.4 
2197 93 39.6 0.426 8.012 780.3 11.5 4 89.3 717.88 73.4 32.3 
1800 51 24.0 0.471 7.361 805.1 12.2 4 94.9 518.83 71.7 29.2 
1401 26 14.4 0.555 6.949 900.0 11.9 6 107.7 387.61 69.5 24.7 
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Test No.: 3 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF10N18Y87 
Date: 08/17/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: : (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2799 185 78.1 0.423 9.311 
2499 181 75.3 0.417 9.474 
2201 168 69.9 0.416 9.689 
1800 138 61.4 0.446 9.833 
1401 100 53.6 0.536 10.160 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 195 87.9 0.450 9.576 662.4 8.5 6 65.2 1177.09 70.9 31.3 
2502 189 82.8 0.437 9.715 702.2 8.3 3 72.6 1213.71 69.4 32.3 
2201 174 76.7 0.442 9.940 821.9 8.6 12 89.8 1251.78 67.9 31.9 
1802 140 66.8 0.477 10.040 979.8 8.1 32 113.1 1189.41 60.7 29.5 
1402 98 56.0 0.570 10.320 1137.0 7.2 68 138.7 1196.09 56.6 24.7 

Alternator Load Simulation: 
1802 140 66.8 0.477 10.040 979.8 8.1 32 113.1 1189.41 60.7 29.5 
1801 94 39.8 0.424 8.364 937.2 11.1 7 109.7 759.07 65.0 33.3 
1802 51 24.2 0.475 7.565 978.8 12.9 11 119.4 513.52 72.3 29.5 
1801 30 18.1 0.603 7.157 880.7 13.4 4 107.7 391.59 73.7 23.1 

Propeller Load Simulation: 
2801 195 87.9 0.450 9.576 662.4 8.5 6 65.2 1177.09 70.9 31.3 
2501 137 57.5 0.421 8.681 790.3 11.0 2 87.8 873.09 71.8 33.5 
2201 94 40.5 0.430 8.181 955.8 12.6 0 115.3 694.94 71.4 32.8 
1802 51 24.2 0.475 7.565 978.8 12.9 11 119.4 513.52 72.3 29.5 
1402 26 15.4 0.592 7.238 1063.0 12.4 4 130.1 387.73 66.8 23.5 
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Test No.: 3 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF10N18Y87 
Date: 08/18/87 
Operator(s): Phillips 
FULL RACK POWER CHECK : (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2797 185 80.3 0.434 9.216 
2500 180 75.6 0.420 9.344 
2201 167 68.6 0.410 9.550 
1799 137 62.1 0.453 9.703 
1401 100 52.4 0.524 10.060 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 196 88.3 0.450 9.449 657.3 8.6 8 65.1 1169.80 70.2 31.3 
2500 190 82.8 0.437 9.546 687.9 8.3 9 69.9 1218.66 69.6 32.3 
2200 174 76.7 0.442 9.708 805.3 8.6 16 87.9 1247.48 67.7 31.9 
1800 139 66.9 0.481 9.877 972.6 8.1 37 112.6 1173.96 59.8 29.3 
1402 100 56.9 0.569 10.200 1099.0 7.2 65 133.1 1186.58 55.3 24.7 

Alternator Load Simulation: 
1800 139 66.9 0.481 9.877 972.6 8.1 37 112.6 1173.96 59.8 29.3 
1800 95 38.7 0.408 8.180 938.9 11.1 1 110.4 768.87 67.7 34.6 
1801 51 24.7 0.484 7.404 958.3 12.9 0 117.0 513.40 70.8 29.3 
1801 30 18.5 0.617 6.966 857.2 13.5 4 105.3 353.91 65.2 22.1 

Propeller Load Simulation: 
2800 196 88.3 0.450 9.449 657.3 8.6 8 65.1 1169.80 70.2 31.3 
2499 138 58.5 0.424 8.519 760.3 10.8 1 83.9 888.64 71.8 33.2 
2200 94 41.1 0.437 7.979 973.7 12.6 0 118.2 694.52 70.5 32.3 
1801 51 24.7 0.484 7.404 958.3 12.9 0 117.0 513.40 70.8 29.3 
1402 26 15.1 0.581 7.014 990.5 12.5 8 121.1 388.00 68.6 24.7 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 4 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF09N14S87 
Date: 11/04/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2802 187 79.3 0.425 9.359 
2501 182 75.2 0.412 9.451 
2201 169 69.7 0.413 9.692 
1800 139 61.3 0.442 9.779 
1401 101 52.4 0.518 10.080 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 

2800 204 98.4 0.483 9.607 452.3 6.7 5 37.8 1226.82 65.2 28.9 
2503 195 92.7 0.475 9.771 470.3 6.0 7 38.9 1264.91 63.8 29.3 
2202 178 84.6 0.475 9.995 525.9 6.4 11 47.8 1265.69 61.5 29.4 
1800 141 73.5 0.521 10.120 662.9 5.8 37 70.6 1216.44 55.6 26.7 
1401 100 63.0 0.630 10.470 733.0 5.1 70 83.4 1204.98 50.0 22.1 

Alternator Load Simulation: 
1800 141 73.5 0.521 10.120 662.9 5.8 37 70.6 1216.44 55.6 26.7 
1800 95 41.5 0.437 8.249 641.7 8.9 0 67.9 770.76 62.4 31.9 
1800 51 25.9 0.508 7.237 713.3 10.6 0 80.0 506.75 65.8 27.3 
1800 34 19.8 0.582 6.957 708.6 11.0 0 80.0 427.52 72.6 24.0 

Propeller Load Simulation: 
2800 204 98.4 0.483 9.607 452.3 6.7 5 37.8 1226.82 65.2 28.9 
2501 137 62.1 0.454 8.556 529.4 8.8 0 48.9 898.92 67.6 30.7 
2202 95 44.1 0.465 7.961 609.9 10.0 0 63.7 708.71 66.1 29.9 
1800 51 25.9 0.508 7.237 713.3 10.6 0 80.0 506.75 65.8 27.3 
1402 27 16.5 0.611 6.887 772.3 10.2 0 89.0 412.91 65.5 22.6 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 2 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 4 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF09N14S87 
Date: 11/05/87 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 
RPM BHP Ib/hr lb/bhp-hr MPa 
2800 187 80.0 0.428 9.387 
2501 182 74.9 0.412 9.497 
2200 168 69.5 0.413 9.706 
1801 138 61.3 0.444 9.830 
1401 101 52.3 0.517 10.180 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure,      Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPATCA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 

2802 203 97.9 0.483 9.643 459.9 6.9 6 39.1 1209.06 64.6 28.8 
2499 194 91.7 0.472 9.825 478.1 6.2 7 39.8 1254.61 63.8 29.5 
2200 178 84.6 0.474 10.030 524.1 6.3 12 47.2 1265.20 61.4 29.4 
1800 141 73.7 0.523 10.140 662.3 5.9 42 70.5 1221.46 55.7 26.7 
1402 101 62.1 0.615 10.070 745.7 5.3 75 84.9 1135.55 47.9 22.5 

Alternator Load Simulation: 
1800 141 73.7 0.523 10.140 662.3 5.9 42 70.5 1221.46 55.7 26.7 
1800 96 42.0 0.439 8.329 639.0 8.8 0 67.1 775.02 62.0 31.7 
1800 51 26.6 0.522 7.306 716.5 10.5 0 80.3 522.24 66.0 26.9 
1800 35 21.5 0.614 7.012 713.8 11.0 0 80.4 432.79 67.7 22.5 

Propeller Load Simulation: 
2802 203 97.9 0.483 9.643 459.9 6.9 6 39.1 1209.06 64.6 28.8 
2499 138 63.3 0.459 8.626 537.0 8.6 0 49.9 900.85 66.4 30.4 
2200 96 44.9 0.468 8.040 612.4 9.9 0 63.9 724.40 66.3 29.9 
1800 51 26.6 0.522 7.306 716.5 10.5 0 80.3 522.24 66.0 26.9 
1402 26 16.3 0.627 6.964 776.8 10.2 0 88.4 422.84 67.9 22.5 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 5 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF01N01S87 
Date: 01/14/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 
RPM BHP Ib/hr lb/bhp-hr MPa 
2803 186 80.6 0.433 9.421 
2502 181 75.0 0.414 9.532 
2200 167 69.8 0.418 9.647 
1801 140 61.4 0.439 9.779 
1404 102 52.5 0.515 10.110 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % JoulesTCA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 195 87.8 0.450 9.605 495.4 7.2 3 40.4 1154.76 68.7 30.9 
2499 190 84.0 0.442 9.699 545.9 6.9 4 48.4 1220.05 67.7 31.5 
2200 174 76.5 0.440 9.856 569.3 6.9 11 53.6 1230.60 66.0 31.7 
1801 141 67.1 0.476 9.945 674.3 6.2 40 70.9 1212.95 60.7 29.1 
1403 101 57.5 0.569 10.320 752.1 5.4 72 85.1 1189.96 54.1 24.4 

Alternator Load Simulation: 
1801 141 67.1 0.476 9.945 674.3 6.2 40 70.9 1212.95 60.7 29.1 
1803 97 41.0 0.423 8.310 657.7 8.9 1 69.9 802.41 65.8 32.9 
1802 53 26.3 0.496 7.349 768.9 10.9 I 87.6 538.44 68.8 28.2 
1802 32 19.8 0.619 6.960 744.1 11.5 I 85.2 423.64 71.9 22.8 

Propeller Load Simulation: 
2800 195 87.8 0.450 9.605 495.4 7.2 3 40.4 1154.76 68.7 30.9 
2501 143 62.3 0.436 8.746 575.7 8.7 0 55.1 931.50 69.7 32.0 
2201 97 43.2 0.445 8.077 675.1 10.2 0 72.7 719.39 68.3 31.2 
1802 53 26.3 0.496 7.349 768.9 10.9 1 87.6 538.44 68.8 28.2 
1403 27 16.2 0.600 6.941 837.1 10.5 0 97.4 413.73 66.8 23.4 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 5 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF01N01S87 
Date: 01/18/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2803 188 79.9 0.425 9.390 
2501 181 75.2 0.415 9.439 
2201 168 69.6 0.414 9.642 
1802 138 61.4 0.445 9.638 
1404 100 52.6 0.526 9.987 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 197 88.0 0.447 9.431 498.7 7.6 6 41.7 1199.48 71.1 31.0 
2501 190 83.3 0.438 9.564 525.1 7.1 5 46.4 1237.58 69.3 31.7 
2201 174 76.5 0.440 9.728 582.9 6.9 8 55.9 1254.18 67.3 31.6 
1800 140 67.4 0.481 9.877 722.7 6.7 33 78.3 1220.73 60.8 29.0 
1401 101 56.1 0.555 10.120 775.2 5.8 60 88.3 1195.33 55.7 25.0 

Alternator Load Simulation: 
1800 140 67.4 0.481 9.877 722.7 6.7 33 78.3 1220.73 60.8 29.0 
1800 94 38.9 0.414 8.140 676.7 9.4 0 73.3 786.58 67.9 33.6 
1799 51 25.0 0.490 7.233 772.9 11.3 0 89.0 527.52 70.8 28.5 
1801 31 18.9 0.610 6.876 744.9 11.9 1 86.3 410.63 72.9 22.5 

Propeller Load Simulation: 
2800 197 88.0 0.447 9.431 498.7 7.6 6 41.7 1199.48 71.1 31.0 
2501 136 58.8 0.432 8.478 566.5 9.3 0 55.3 906.44 71.9 32.2 
2202 94 41.6 0.443 7.954 693.6 10.6 0 76.0 718.16 70.9 31.4 
1799 51 25.0 0.490 7.233 772.9 11.3 0 89.0 527.52 70.8 28.5 
1402 27 15.6 0.578 6.844 841.6 10.8 0 98.6 414.37 69.4 23.7 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (Sw fll) 
Test No.: 6 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF02N21L87 
Date: 01/22/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 190 81.2 0.427 9.545 
2501 185 77.2 0.417 9.679 
2199 171 71.3 0.417 9.817 
1802 142 63.1 0.444 9.961 
1400 103 53.3 0.517 10.180 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2799 198 90.4 0.457 9.696 589.7 8.7 6 55.5 1253.60 73.4 30.9 
2501 193 85.6 0.444 9.815 657.0 7.7 5 64.5 1239.41 68.5 31.8 
2200 179 79.7 0.445 10.110 737.9 7.6 9 77.1 1287.48 67.2 31.7 
1801 144 68.7 0.477 10.180 907.9 7.5 23 104.9 1230.99 61.0 29.6 
1402 100 57.7 0.577 10.250 1055.0 7.0 57 128.5 1181.07 54.3 24.3 

Alternator Load Simulation: 
1801 144 68.7 0.477 10.180 907.9 7.5 23 104.9 1230.99 61.0 29.6 
1801 95 40.1 0.422 8.337 853.3 10.3 5 97.9 790.22 67.1 33.3 
1801 51 25.8 0.506 7.532 932.9 12.2 2 111.9 514.47 67.9 27.9 
1801 31 19.6 0.632 7.130 889.0 12.8 4 107.5 410.70 71.4 22.2 

Propeller Load Simulation: 
2799 198 90.4 0.457 9.696 589.7 8.7 6 55.5 1253.60 73.4 30.9 
2501 138 60.6 0.439 8.766 726.9 10.2 2 78.0 906.85 70.8 32.1 
2201 94 42.4 0.451 8.199 882.8 11.7 2 103.2 735.51 72.2 31.3 
1801 51 25.8 0.506 7.532 932.9 12.2 2 111.9 514.47 67.9 27.9 
1401 26 16.0 0.615 7.167 1005.0 11.8 6 121.6 399.72 66.2 23.0 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 6 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF02N21L87 
Date: 01/25/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 188 80.6 0.429 9.609 
2503 183 76.4 0.417 9.686 
2199 170 70.5 0.415 9.858 
1803 140 62.4 0.446 9.924 
1401 103 53.0 0.515 10.310 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 197 89.6 0.455 9.720 554.9 8.4 3 50.1 1246.14 73.7 31.0 
2500 193 85.1 0.441 9.911 648.8 7.7 5 64.3 1249.54 69.4 32.0 
2201 177 78.1 0.441 10.080 732.6 7.7 6 76.4 1272.37 67.8 32.0 
1800 144 69.4 0.482 10.210 898.4 7.4 28 103.0 1237.00 60.7 29.2 
1401 104 58.3 0.561 10.470 992.0 6.7 59 117.1 1211.70 55.1 25.0 

Alternator Load Simulation 
1800 144 69.4 0.482 10.210 898.4 7.4 28 103.0 1237 60.7 29.2 
1800 95 40.6 0.427 8.436 863.0 10.4 1 99.0 800.04 67.1 33.1 
1800 51 26.0 0.510 7.560 961.9 12.2 1 115.7 519.7 68.1 27.8 
1799 31 19.6 0.632 7.180 888.9 12.7 1 107.3 416.18 72.3 22.1 

Propeller Load Simulation: 
2801 197 89.6 0.455 9.720 554.9 8.4 3 50.1 1246.14 73.7 31.0 
2500 137 60.0 0.438 8.753 720.7 10.1 0 77.0 898.80 70.8 32.1 
2199 95 42.4 0.446 8.242 899.8 11.6 1 105.2 736.64 72.3 31.5 
1800 51 26.0 0.510 7.560 961.9 12.2 1 115.7 519.70 68.1 27.8 
1402 26 16.1 0.619 7.194 1003.0 11.7 0 121.0 407.82 67.2 22.6 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 7 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF08N19U87 
Date: 01/27/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 189 80.8 0.428 9.627 
2500 184 76.2 0.414 9.703 
2203 170 70.7 0.416 9.880 
1800 141 62.4 0.443 9.993 
1401 104 53.2 0.512 10.210 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 200 97.0 0.485 9.769 485.2 7.1 12 39.5 1203.01 65.3 28.9 
2502 197 92.1 0.468 9.893 532.6 7.0 7 46.9 1268.46 64.8 29.9 
2201 180 84.8 0.471 10.150 582.9 6.6 16 55.7 1275.33 62.2 29.7 
1802 143 74.5 0.521 10.100 756.5 6.6 34 82.2 1216.78 55.3 27.0 
1400 103 62.1 0.603 10.570 767.9 5.5 73 87.3 1214.70 51.5 23.3 

Alternator Load Simulation: 
1802 143 74.5 0.521 10.100 756.5 6.6 34 82.2 1216.78 55.3 27.0 
1802 95 42.2 0.444 8.435 700.5 9.2 2 75.4 803.24 64.5 31.7 
1802 51 27.0 0.529 7.470 768.4 11.0 0 87.6 527.53 66.2 26.5 
1802 31 20.7 0.668 7.085 769.1 11.5 0 88.7 428.10 70.0 21.2 

Propeller Load Simulation: 
2801 200 97.0 0.485 9.769 485.2 7.1 12 39.5 1203.01 65.3 28.9 
2500 138 64.1 0.464 8.771 590.1 9.4 1 57.9 899.21 65.9 30.2 
2202 95 44.9 0.473 8.177 694.0 10.4 1 75.1 719.09 66.3 29.6 
1802 51 27.0 0.529 7.470 768.4 11.0 0 87.6 527.53 66.2 26.5 
1401 26 16.6 0.638 7.042 853.8 10.7 1 99.4 410.69 65.1 21.8 
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Laboratory: Belvoir Fuels and Lubricants Research Facility (S\ wRI) 
Test No.: 7 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF08N19U87 
Date: 1/28/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 190 80.7 0.425 9.563 
2501 185 75.7 0.409 9.717 
2204 170 70.2 0.413 9.825 
1802 141 66.1 0.469 9.976 
1402 104 52.5 0.505 10.300 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 203 96.9 0.477 9.819 505.7 7.6 8 43.0 1294.28 70.3 29.4 
2502 196 91.1 0.465 9.899 543.9 7.1 6 48.5 1262.84 65.2 30.2 
2202 180 83.5 0.464 10.180 589.2 6.6 9 56.4 1268.42 62.9 30.2 
1800 144 73.0 0.507 10.260 733.7 6.3 28 79.7 1235.59 57.3 27.6 
1402 104 60.9 0.586 10.480 794.5 5.6 70 90.8 1209.33 52.3 23.8 

Alternator Load Simulation: 
1800 144 73.0 0.507 10.260 733.7 6.3 28 79.7 1235.59 57.3 27.6 
1800 95 41.3 0.435 8.398 716.7 9.4 0 78.0 791.61 64.8 32.1 
1800 51 26.0 0.510 7.428 820.1 11.1 0 94.8 518.40 67.4 27.3 
1800 30 19.8 0.660 7.096 804.4 11.6 0 93.9 418.12 71.4 21.4 

Propeller Load Simulation: 
2801 203 96.9 0.477 9.819 505.7 7.6 8 43.0 1294.28 70.3 29.4 
2502 139 62.6 0.450 8.745 610.6 9.5 0 61.0 892.42 67.0 31.1 
2201 94 43.7 0.465 8.129 718.6 10.4 0 78.5 708.17 67.0 30.1 
1800 51 26.0 0.510 7.428 820.1 11.1 0 94.8 518.40 67.4 27.3 
1402 26 16.0 0.615 7.081 898.7 10.8 0 105.9 416.26 68.5 22.8 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 8 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF07N11U87 
Date: 02/01/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2800 188 80.0 0.426 9.312 
2503 182 74.5 0.409 9.448 
2201 169 68.1 0.403 9.619 
1800 139 61.3 0.441 9.713 
1400 101 52.1 0.516 10.070 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPATCA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 195 91.7 0.470 9.471 471.0 7.6 6 39.8 1218.13 69.3 29.5 
2502 193 86.4 0.448 9.604 499.0 6.8 4 43.0 1215.45 65.6 31.0 
2201 175 79.2 0.453 9.826 530.5 6.7 9 48.8 1290.50 66.8 30.8 
1803 141 69.6 0.494 9.900 622.3 6.1 37 63.9 1198.61 57.8 28.2 
1400 101 58.6 0.580 10.170 692.1 5.3 70 75.9 1172.88 52.2 23.9 

Alternator Load Simulation: 
1803 141 69.6 0.494 9.900 622.3 6.1 37 63.9 1198.61 57.8 28.2 
1803 95 38.8 0.408 8.150 614.3 8.9 0 64.1 769.50 66.6 33.9 
1803 51 25.4 0.498 7.171 694.4 10.6 0 77.4 515.29 68.1 28.0 
1803 28 18.5 0.661 6.777 686.8 11.3 0 77.8 396.44 72.0 20.9 

Propeller Load Simulation: 
2801 195 91.7 0.470 9.471 471.0 7.6 6 39.8 1218.13 69.3 29.5 
2503 136 59.7 0.439 8.504 549.0 9.1 0 52.1 871.89 68.1 31.6 
2199 94 42.5 0.452 7.872 629.8 9.9 0 66.3 700.20 67.5 30.9 
1803 51 25.4 0.498 7.171 694.4 10.6 0 77.4 515.29 68.1 28.0 
1400 26 11.2 0.431 6.799 783.4 10.5 0 90.6 408.74 95.2 32.3 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.:    8 
Engine:      Detroit Diesel 6V-53N 
Fuel ID:      TF07N11U87 
Date: 02/02/88 
Operator^ Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed  Max. Cylinder 

Page 2 

Speed, Observed Fuel Flow, BSFC, Pressure, 
RPM BHP Ib/hr lb/bhp-hr MPa 
2802 187 79.3 0.424 9.401 
2505 183 75.3 0.411 9.547 
2201 169 69.8 0.413 9.712 
1801 140 61.7 0.441 9.765 
1402 102 53.1 0.521 10.160 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2800 199 94.5 0.475 9.578 434.7 6.7 5 37.7 1183.80 65.3 29.3 
2500 194 89.1 0.459 9.747 485.3 6.6 4 40.5 1232.26 64.4 30.3 
2203 177 80.7 0.456 9.966 517.5 6.1 8 45.6 1240.79 63.1 30.4 
1801 142 70.9 0.499 9.999 616.4 5.9 36 63.3 1219.64 57.7 27.9 
1402 102 60.0 0.588 10.320 666.6 5.2 68 71.6 1205.97 52.5 23.5 

Alternator Load Simulation: 
1801 142 70.9 0.499 9.999 616.4 5.9 36 63.3 1219.64 57.7 27.9 
1802 95 42.0 0.442 8.243 606.8 8.8 0 62.5 786.99 62.9 31.5 
1801 50 26.1 0.522 7.174 657.5 10.6 0 72.3 517.70 66.6 26.7 
1801 30 19.9 0.663 6.827 652.8 11.1 0 72.5 412.40 69.5 21.1 

Propeller Load Simulation: 
2800 199 94.5 0.475 9.578 434.7 6.7 5 37.7 1183.80 65.3 29.3 
2500 136 61.9 0.455 8.554 506.1 8.8 0 45.8 875.56 65.9 30.5 
2202 94 44.4 0.472 7.984 603.6 9.8 0 62.3 707.10 65.3 29.5 
1801 50 26.1 0.522 7.174 657.5 10.6 0 72.3 517.70 66.6 26.7 
1403 97 16.5 0.611 6.838 756.9 10.3 0 86.2 411.78 65.2 22.4 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 1 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 9 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF34N28J88 
Date: 03/30/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 187 79.2 0.424 9.286 
2500 183 75.0 0.410 9.390 
2201 170 69.4 0.408 9.586 
1801 140 62.0 0.443 9.738 
1401 102 52.4 0.514 10.060 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2803 206 107.3 0.521 9.662 606.5 7.6 4 56.6 1152.87 57.9 27.5 
2501 199 101.2 0.509 9.857 724.0 7.6 2 74.3 1175.99 55.8 28.2 
2201 181 92.5 0.511 10.130 838.3 7.6 16 91.0 1198.98 54.8 28.0 
1801 144 79.8 0.554 10.300 1169.0 8.1 36 140.2 1170.01 50.7 25.8 
1403 102 67.1 0.658 10.700 1330.0 7.5 69 165.1 1152.49 46.3 21.7 

Alternator Load Simulation: 
1801 144 79.8 0.554 10.300 1169.0 8.1 36 140.2 1170.01 50.7 25.8 
1801 94 43.7 0.465 8.403 1137.0 11.2 0 137.4 724.99 57.4 31.0 
1801 51 28.1 0.551 7.662 1101.0 13.0 1 136.3 477.93 58.9 25.8 
1800 29 20.6 0.710 7.138 996.4 13.7 1 124.3 374.70 62.9 20.2 

Propeller Load Simulation: 
2803 206 107.3 0.521 9.662 606.5 7.6 4 56.6 1152.87 57.9 27.5 
2500 137 65.6 0.479 8.626 802.1 10.9 0 89.5 799.68 58.6 29.9 
2201 93 45.5 0.489 8.155 1074.0 12.5 0 130.8 657.87 61.1 29.3 
1801 51 28.1 0.551 7.662 1101.0 13.0 1 136.3 477.93 58.9 25.8 
1402 26 17.6 0.677 7.321 1173.0 12.6 0 145.3 383.67 58.7 21.5 



NAVY HIGH-SPEED DIESEL ENGINE PERFORMANCE TEST DATA Page 2 
Laboratory: Belvoir Fuels and Lubricants Research Facility (SwRI) 
Test No.: 9 
Engine: Detroit Diesel 6V-53N 
Fuel ID: TF34N28J88 
Date: 03/31/88 
Operator(s): Phillips 
FULL RACK POWER CHECK: (BF02 Base Fuel) 

Observed Max. Cylinder 
Speed, Observed Fuel Flow, BSFC, Pressure, 

RPM BHP Ib/hr lb/bhp-hr MPa 
2801 188 79.0 0.420 9.270 
2500 182 73.8 0.405 9.355 
2202 169 68.6 0.406 9.539 
1803 139 61.1 0.440 9.628 
1402 101 51.8 0.513 10.030 

PERFORMANCE TEST: Observed 
Observed Max. Cylinder Max. Rate Ignition Smoke Max Heat Cumulative Apparent Brake 

Speed, Observed Fuel Flow, BSFC, Pressure, Pressure Rise, Delay, Opacity, Release Rate, Heat Release, Combustion Thermal 
RPM BHP Ib/hr lb/bhp-hr MPa kPA/°CA °CA % Joules/°CA Joules Efficiency, % Efficiency, % 

Full Rack Operation: 
2801 205 106.4 0.519 9.566 618.2 8.0 9 58.8 1133.46 57.3 27.6 
2500 198 101.2 0.511 9.790 727.1 7.8 9 75.7 1171.80 55.6 28.0 
2201 180 91.6 0.509 10.030 913.7 8.0 16 102.1 1203.35 55.6 28.2 
1802 143 80.1 0.560 10.160 1188.0 8.2 40 144.2 1164.52 50.3 25.5 
1402 100 66.7 0.667 10.580 1349.0 7.8 76 168.7 1138.92 46.0 21.5 

Alternator Load Simulation 
1802 143 80.1 0.560 10.160 1188 8.2 40 144.2 1164.52 50.3 25.5 
1801 94 43.7 0.465 8.364 1137 11.4 0 138.2 722.31 57.2 20.7 
1802 51 27.8 0.545 7.620 1157 13.2 0 144.2 482.02 60.0 26.5 
1802 29 20.4 0.703 7.148 1018 13.9 0 127.4 369.48 62.7 20.7 

Propeller Load Simulation: 
2801 205 106.4 0.519 9.566 618.2 8.0 9 58.8 1133.46 57.3 27.6 
2500 135 65.9 0.488 8.572 820.6 11.4 1 93.2 799.99 58.3 29.4 
2202 94 45.9 0.488 8.148 1099.0 12.6 0 134.5 648.76 59.8 29.3 
1802 51 27.8 0.545 7.620 1157.0 13.2 0 144.2 482.02 60.0 26.5 
1401 26 17.1 0.658 7.214 1182.0 13.0 1 147.5 378.24 59.5 21.7 
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DDC   bV-iJN   trujlriB   Performance   Evaluation   Regression   Analysis   Kqtiat i uiia   Anü   Results 

Depend . 

Var . 

(2) 

Independent  Variable  Combination 

13) 

'   2 

14) 

S.O.S Sigma 

(61 

t-ratio   valuei Equation  Coefficient   Values 

Speed,Load,Dl690, Grav 

Speed,Load,D8690, Hydro 

Speed, Load, Grav, Hydro 

Speed,Load,VI»c4 0, Hydro 

Speed,Load,D8690,Grav, Visc40 

Speed, Load,D8690,Grav,Hydro 

Speed,Load,D8690,Grav, Getane 

Speed,Lo»d,D8690,Vi«c40,Hydro 

Speed,Load,D8690,Hydro, Cetane 

Speed,Load,Grav,Visc40, Hydro 

Speed,Load,Grav,Hydro, Cetane 

Speed,Load,D8690,Grav,Vi«c40,Cetane 

Speed,Load,D8690,Grav,Hydro, Cetane 

• 7.» 0.016631 0.009283 

18.6 0.015685 0.009015 

»2.5 0.024106 0.1118 

79.3 0.028449 0.01214 

90.4 0.013202 0.008292 

90 0.013748 0.008462 

90.6 0.012995 0.OOB227 

89.3 0.01467 0.0OB741 

90.8 0.012722 D.00814 

84.5 D.021282 0.01053 

90.2 0.013521 0.008392 

91.1 0.012179 0.007985 

91 D.012365 0.008046 

-19.9,-21.02,-5.72,-21.25,26.65 

35.06,-21.66,-S.86,-14.46,-27.65 

13.61,-17.4,-4.91,-8.29,-15.86 

26.51,-15.95,-4.67,-5.36,-18.21 

-23.14,23.52,-6.41,-19.77,30.52,-7.06 

1.09,-2306.-6.2 6,-12.03,5.2,-6.35 

0.2«,-23.71,-6.47,-3.97,3.81,-7.33 

36.06,-22.33,-6.05,-13.43,3.64,-28.62 

14.01,-23.97,-6.53,-4.34,-4.3 5,-6.69 

10.74,-18.5,-5.12,-8.04,5.05,-13.02 

6.68,-23.23,-6.4,-2.52,-2.7 7,-12.26 

-2.14,-24.43,-6.67,-5.2, 5.31,-3.5 8,-4.01 

2.27,-24.25,-6.61,-4.23,2.35,-3.12,-4.62 

-0.497-,000035-.000035-.0004 69t.939 

0.609-.00003S-.0 00034-.000213-.02 93 

1.05-.000035-.000036-.4 5-.039 

0.4 64-.000O35-.OOOO37-.0O8 04-.02 35 

-0.572-.000035-.000035-.000417+1.01-.0 0104 

0.107-.000 03S-.00003S-.000342+.4 41-.0167 

0.0203-.000035-.00003S-.00017 7+.335-.002 07 

0.623-.000 035-.000034-.00 02 61+.000 53 5-.02 95 

D.431-.000035-.000035-.000095-0.012-.00191 

1.83-.000035-.00003 5-1.07+.00171-.0584 

0.492-.O00035-.000035-.123-.00858-.0026 

-0.203-.00003 5-.000035-.0002 46+.588-.00 062 6-.00136 

0.218-.00003S-.000035-,000184».22-.00927-.00152 

Speed, Load,D8690,Grav, Grav'2 

Speed,Load,D8690,Hydro, Hydro*2 

Speed, Load,D8690,Hydro,D8690-2 

Speed, Loads,D8690,Cetane,D8690'2 

Speed, Load,Grav,Vlac40,viic40»2 

Speed, Load,Grav,Visc40,Grav*2 

Speed,load,Grav,Hydro,Hydro"2 

89.6 

19.1 

B9.6 

90.4 

84.8 

86.9 

87.3 

0.014243 0.008613 

0.01503 0.008848 

0.014361 0.008649 

0.013213 0.008296 

0.020984 0.01045 

0.018003 0.009683 

0.017507 0.009549 

-6.54,-22.64,-6.19,-17.7 9,6.4,-5.67 

5.32,-22.07,-5.95,-6.8,-3.6,2.89 

22.82,-22.57,-6.13,-5.5 2,-2 9.13,4. 12 

9.4 6,-23.52,-6.41,3.24,-30.64,-3.33 

-IS.43,-18.61,-5.21,21.52-15.9,13.22 

14.28,-20.13.-5.53,-14.5 8,-14.5,15.34 

13.14,-20.44,-5.5 5,-6.27,-9.63,8.51 

-3.71-.000035-.000035-.000635+8.21-4.03 

1 .33-.00003 5-.0OOO34-.0O0174-.14 8+.004 7 9 

0.722-.000035-,000035-. 000862-.03+.0 00001 

0.225-.000035-.000035+.000488-.00311-.000001 

-0.433-.000035-.00003 6+.74 2-.0104+.0 0036 5 

5.03-.000035-.000 03 5-11.7-.0023 5+7.08 

2.72-.000035-.000035-.3 09-.33+.0118 

Enclosure   (2) 



Speed,Load,Grav,Hydro,Grav*2 

Speed, Load,Vise4 0,Hydro, Hydro-2 

Speed, Load,Visc40,Hydro, Vi»c40*2 

Speed,Load,Viic40,Cetane, Cetane*2 

Speed,Load,Hydro,Cetane, Hydro*2 

Speed,load,D8690,Grav,Vl»c4Q,D8690*2 

Speed, Lo*d,D8690,Grav,Cetane, Grav"2 

Speed,Load,D8690,Grav,Cetane,D8690*2 

Speed, Load,D8690,Vi»c40,Hydro, Visc40"2 

Speed,Load,D8690,Vilc40,Cetane, D8690-2 

Speed, Load,D8690,Hydro,Cetane, Cetane*2 

Speed, Load,Grav,viic40,Hydro,Vi»c40*2 

Speed,Load,Crav,Visc40,Cetane, Vi»c40'2 

Speed,Load, Grav,Vijc40,Cetane, Grav*2 

Speed,Load,Grav,Hydro,Cetane, Cetane*2 

Speed,Load, Grav,Hydro,Cetane,Hydro*2 

Speed,Load,Grav,Hydro,Cetane, Crav *2 

Speed, Load,Viac40,Hydro,Cetane, Hydro"2 

Speed,Load, Vi»c40,Hydro,Cetane,Vl»c40*2 

Speed,Load,D8690,Cetane,D8690*2,Cetane*2 

Speed,Load,Grav,Vi»c4 0,Grav*2,Viac40*2 

Speed,Load,Viic40,Hydro,Vi«c40*2,Hydro*2 

Speed,Load,DB690,Grav,Viac40,DB690*2, Vi»c40*2 

Speed,Load,D8690,Grav,Cetane, Grav*2, Cetane*2 

Speed, Load,D8690,Viic40,Hydro, D8690*2,Visc40*2 

Speed,Load,Grav,Viic4 0,Hydro, Grav*2,Visc40*2 

Speed, load,Grav,Visc40, Cetane, Grav* 2, Vi»c40"2 

as.2 0.016197 0.009185 

87.3 D.017444 0.009532 

98 0.016549 0.009284 

90.7 0.012717 0.008161 

90.4 0.013276 0.008315 

90.6 0.012895 0.008217 

90.9 0.012575 0.008114 

91.3 0.012005 0.007928 

89. ■ 0.014009 0.008564 

91.1 0.012205 0.007994 

91 0.012383 D.O0B052 

88.3 0.016044 0.009165 

90. 5 0.013016 0.008255 

90.5 0.013007 0.008252 

90.« 0.01266 0.008141 

90.7 0.012804 0.008187 

90.7 0.012818 0.008192 

90.7 0.012731 0.008164 

90.1 0.01263 0.008132 

90.9 0.012545 0.008105 

81. 6 0.015642 D.00905 

88.7 0.015556 0.009025 

91.1 D.012287 0.008042 

91.2 0.012096 0.007979 

90.6 0.012931 0.00825 

89.6 0.014283 0.00867 

90.9 0.012492 0.008108 

12.65.-21.24,-5.7«,-10.24.-15.97, 9.68 

13.21,-20.47,-5.57,-6.33,-11.71, 11.01 

36.54,-20.98,-5.79,-12.99, -25.28, 11.7b 

12.85,-2 3.92,-6.4 9,-2.55,-6.22,4.26 

4.45,-23.44,-6.47,-3.21,-10.63,3.17 

-13.5,-23.74,-6.49,-3.91,30.5 8,-6.03,2.13 

-2.4 8,-24.04,-6.57,-4.4 7,2.75,-5.03,-2.53 

-1.28,-24.61,-6.7,2.5 8,4.38,-7.3,-3.97 

30.4,-22.8,-6.17,-5.89,-2.39,-26.5 5,3.0 

3.99,-24.41,-6.63,5.2,3.97,-31.61,-5.26 

12.89,-24.24,-6.58,-3.59,-3.11,-3.37,2.29 

5.19,-21.2 8,-5.82,-2.4 5,-5.57,-7.67,7.9 

1.91,-23.61,-6.49,3.45,-3.84,-10.81,3.6 

4.15,-23.63,-6.47,-3.58,-3.6,-8.56,3.62 

7.77,-23.97,-6.52,-2.9,-2.51,-5.2,3.6 

5.12,-23.83,-6.46,-2.65,-3.4 9,-8.38,3.2 7 

4.3,-23.Bl,-6.5,-3.36,-4.0,-7.1,3.24 

5.19,-23.9,-6.51,-2.86,-3.96,-8.41,3.8 8 

U. 74,-23. 98,-6. 57,-4. 33,-4.26,-7. 7, 4.0 9 

7.«1,-24.08,-6.S3,2.52,-5.27,-2.66,3.19 

7.11,-21.55,-5.89,-7.37,-8.36,8.08,5.37 

5.13,-21.62,-5.8 8,-5.69,-4.0,4.81,3.49 

-10.74,-24.25,-6.63,-4.79,28.65,-4.35,3.3,3.07 

-3.06,-24.4 6,-6.65,-3.54,3.55,-3.3 7,-3.44,2.74 

17.«1,-23.65,-6.43,-4.69,-4.32,-27.76,3.98,4.54 

6.59,-22.51,-6.11,-5.12,-4.96,-4.2 5,4.84,4.86 

3.02,-24.0 5,-6.57,-2.65,-3.68,-6.92,2.83,2.8 

4.2 3-.00003 5-.000O3S-7.99-.0335*4.37 

2.73-.OO0035-.OOOO3!>-.0O0 7 4(,-.385*.014« 

0.507-.000 035-.000035-.00684-.0252*.000278 

D.442-.000035-.000035-.000?57-.00974*.0000 76 

1.07-.000 03 5-.OOOO3S-.123-.0 02 43*.004 68 

-0.511-.000035-.000035-.000912*1.03-,00144*.000001 

-1 .67-.00 003 5-.000035-.000319*4.03-.00164-1.98 

-0.099-.000035-.000035+.00 0377+.3 74-.00199-.000001 

0.594-.000035-.000034-.0001B5-.0 0221-.02 84».00010 9 

0.131-.000035-.00003 5+.00114*.000865-.00309-,000002 

D.4B1-.000035-,00003S-.000081-.00927-.00579*.000041 

0.958-.00003 5-.000035-.36-.00503-.0366*.00023 4 

D.106-.000035-.000035+.198-.00322-.0023 7+.000115 

1.94-.000035-.000035-4.05-.000813-.00219*2.43 

0.61B-.000035-.000035-.138-,00756-.00831+.000006 

1.27-.000035-.000035-.126-.132-.00212+.00476 

1.91-.000035-.000035-3.24-.0135-.00199+1.76 

. 1.28-.000035-.000035-.000322-.15 5-.00211+.005 85 

0.3B1-.000035-.00003 5-.00296-.00 94 5-.00201+.0 0012 

0.344-.000035-.000035+.00038-.00 78 5-.00 0001 

3.2B-.000035-.000035-7.78-,00632+4.84+.000178 

1.58-.000035-.000035-.00463-.199+.000178*.00691 

-0.45-.00003S-.000035-.00116+.995-.00462+.000001+.000118 

-2.07-.000035-.0 00035-.000259+5.44-.0 0847-2.87+.000071 

0.74-.00003 5-.000035-.00117-.00471-.02 86+.000002+.00017 6 

2.96-.000035-.000035-5.74-.0043-.0228+3.29+.000157 

1.4 8-.000035-.00003 5-3.0 9-.00304-.00189+1.93*.0000 91 

Speed,Load,DB690, Grav 6.14,-8.16,65.87,-2.75,3.98 571.0-.0506+1.49-.227*522.0 

Speed,Load,D8690,Grav,Hydro, Hydro»2 

Speed, Load,D8690,Grav,Cetane,Cetane"2 

Speed, Load,D8690,Visc40,Hydro,Hydro»2 

Speed, Load, D8690,Vi,c40,Cetane,D8690"2,Vlac40"2,Cetane"2 

96.3 

96.3 

96.3 

96.3 

222467 34.13 

222756 34.15 

225453 34.36 

223911 34.42 

-2.2B,-8.26,66.74,-3.23,2.84, 2.6B,-2.7 

-1.43,-8.25,66.7,-2.85,3.04,2.66,-2.66 

-1.61,-8.21,66.31,-2.81,2.33,2.32,-2.3 8 

-1.2«,-«.19,66.19,2.69,2.65,2.59,-2.71,-2.18,-2.7 

-4270.0-.0505*1.49-.701+1427.0+654.0-25.3 

-865.0-.0505+1.4 9-.731+1617.0+27.0-.2 72 

-2466.0-.0505+1.49-.469+2.15+592.0-24.5 

B4.0-.0505*1.49*6.68*17.7+4 2.1-.0116-.421-.504 

Speed,Load,DB690,Crav 

Speed, Load,D8690,Hydro 

Speed,Load,Grav,Hydro 

Speed,Load,DB690,Grav,Vlic4 0 

86.7 18614 9.821 

87.6 17400 9.495 

Bl 26674 11.76 

89.6 14551 8.70« 

-19.61,-19.5,-3.3,-21.26,26.91 

,36.2»,-20.IB,-3.39,-14.39,-28.07 

13.87,-16.22,-2.92,-8.2 5,-16.03 

-23.11,-21.98,-3.74,-19.B6,31.09,-7.31 

-518.0-.0343-.0212-.497+1003.0 

663.0-.0343-.021-.223-31.4 

1126.0-.0342-.0224-471.0-41.5 

-600.0-.0343-.O212-.44+1084.0-1.13 



Speed,Load,D8690,Grav,Hydro 

Speed,Load,D6690,Crav,Cetan« 

Speed,Load,DB690,Viic40,Hydra 

Speed,Load,D8690, Hydro,Cetane 

Speed,Load,Grav,Viac40,Hydro 

Speed,Load,Grav,Hydro,Cetane 

Speed,Load,D8690,Grav,Viac40,Cetane 

Speed,Load,D8690,Grav,Hydro,Cetan« 

■ 9.1 11247 8.911 

99.8 14385 8.656 

18.4 16313 9.218 

»0 14024 8.546 

• 3.1 23691 11.11 

S9.4 14866 8.799 

90.5 13394 ».374 

90.3 13644 8.452 

1.31,-21.49,-3.63,-12.0,S.?l,-6.51 

0.51,-22.11,-3.77,-3.87,3.8,- '.51 

37.22,-20.78,-3.49,-13.32,3. 58,-29. 01 

14.67,-22.4,-3.81,-4.24,-4.44,-6.9 

10.71,-17.21,-3.0,-7.8 9,4.91,-12.97 

6.94,-21.74,-3.76,-2.4 6,-2.8 8,-12.3 5 

-2.07,-22.86,-3.9,-5.19,5-42,-3.76,-4.07 

2.51,-22.65,-3.85,-4.14,2.31,-3.22,-4.74 

l.»i.U-.0 343-.0211-.359*465.0-18.0 

3 9.8 -.0343- .0213-. 181 »352. 0-2-2.3 

676.0-.0343-.021-.273*.554-31.5 

474 -0-.0343-.0212-.09/8-12.9-2.04 

192J.0-.0 34J-.0218-1109.0*1    75-61 .4 

536.0-0343-.0216-126.0-9.34-2.75 

-206.0-.0343-.0213-,257+631.0-.69-1.45 

254.0-.0343-.0212-.169+227.0-10.3-1.63 

Speed,Load,D8690,Grav,Grav»2 

Speed,Load,D8690,Hydro,Hydro"2 

Speed,Load,D8690,Hydro,D8690-2 

Speed, Load,D8690,Getane,D8690*2 

Speed,Load,Grav,Vi»c40,Viic40*2 

Speed,Load,Grav,Vi«c40,Viac40"2 

Speed,Load,Grav, Hydro, Hydro*2 

Speed,Load,Grav,Hydro,Grav*2 

Speed,Load,Vi»c40,Hydro, Hydro*2 

Speed, Load,Vl«c40,Hydro, Viac40*2 

Speed,Load,Vi»c40,Cetane,Cetane*2 

Speed, Load,Hydro,Cetane,Hydro*2 

Speed,Load,D8690,Grav,Visc40,D8690"2 

Speed,Load,D8690,Grav,Cetane,Grav*2 

Speed,Load,D8690,Grav,Getane,D8690"2 

Speed,Load,D8690,Visc40,Hydro,Visc4 0"2 

Speed, Load,D8690,Viac40,Cetane,D8690"2 

Speed,Load,D8690,Hydro,Cetane,Cet*ne*2 

Speed,Load,Grav,Visc40,Hydro,Visc40*2 

Speed,Load,Grav,Vi»c40,Cetane,Visc40 

Speed,Load,Grav,Visc40,Cetane, Grav"2 

Speed, Load,Grav,Hydro,Cetane,Cetane*2 

Speed,Load,Grav,Hydro,Cetane,Hydro*2 

Speed,Load,Grav,Hydro,Cetane,Grav*2 

Speed,Load,Visc4 0,Hydro,Cetane,Hydro*2 

Speed,Load,Visc40,Hydro,Cetane,Visc40*2 

Speed,Load,D8690,Cetane,DB690*2,Cetane"2 

Speed,Load,Grav,Viic40,Grav*2,Vi5c4 0"2 

Speed,Load,Vt»c40,Hydro,Vi»c4 0"2, Hydro'2 

Speed, Load, D8690,Grav,Visc40,D8690*2, Vlac40*2 

88.7 15877 9.093 

88.1 16723 9.333 

88.7 15888 9.097 

89.6 14591 ».718 

83.3 23470 11.06 

85.9 19779 10.15 

86.1 19523 10.08 

17.2 17922 9.661 

86.2 19421 10.063 

86.8 1849S 9.815 

89.9 14194 8.598 

89.6 14641 B.732 

89.9 14153 8.608 

90.1 13916 8.536 

90.6 13256 8.331 

88.9 15639 9.049 

90.3 13554 8.424 

90.2 13696 8.468 

87.2 17974 9.701 

89.8 14385 B .678 

»9.8 14259 8.64 

90 14006 8.563 

89.9 14149 8.607 

89.9 14110 8.595 

90 14056 8.578 

90 13977 8 .554 

90.1 13906 B.533 

87.8 17311 9.52 

87.6 17399 9.544 

90.4 13516 B.343 

-6.61,-21.05,-3.59,-17.8 9,6.4 9,-5.75 

5.29,-20.54,-3.43,-8.8,-3.51,2.79 

23.58,-21.05,-3.56,-5.58,-2 9.61,4.2 7 

10.13,-21.96,-3.73,3.33,-31 . 17, -3 . 39 

-15.25,-17.26,-3.07,21.86,-15.83,13.1 

14.33,-18.84,-3.2S,-14.69,-14.8, 15.48 

13.1,-18.99,-3.22,-6.23,-9.51,8.3 9 

12.71,-19.82,-3.36,-10.24,-16.17, 9.68 

13.2,-19.04,-3.23,-6.33,-11.59,10.87 

37.»5, -19.48,-3.38,-12.81,-25.65, 11.56 

13.25,-22.29,-3.74,-2.33,-6.13.4.14 

4.4,-21.9,-3.8,-3.07,-10.76,3.02 

-13.35,-22.23,-3.8,-4.13,31.2 6,-6.36,2.34 

-2.4 7,-22.42,-3.83,-4.42,2.76,-5.19,-2.54 

-1.08,-22.98,-3.9,2.67,4.39,-7.4 9,-4.03 

31.43,-21.17,-3.56,-5.91,-2.2 7,-26.91,2.8 7 

4.56,-22.73,-3.84,5.15,3.B2,-32.07,-5.18 

13.32,-22.62,-3.82,-3.52,-3.2 5,-3.24,2.14 

5.2,-19.73,-3.37,-2.3 5,-5.54,-7.64,7.8 

2.11,-22.04,-3.8,3.58,-3.72,-10.98,3.4 5 

4.24,-22.15,-3.79,-3.64,-3.8,-8.6,3.7 

7.91,-22.36,-3.8,-2.81,-2.62,-5.03,3.4 2 

5.03,-22.24,-3.78,-2.5 8,-3.34,-8.52,3.11 

4.31,-22.27,-3.79,-3.32,-4.07,-7.18,3.2 

5.12,-22.32,-3.79,-2.82,-3.81,-8.54,3.72 

19.71,-22.3 7,-3.84,-4.12,-4.34,-7.86,3.8 7 

8.06,-22.4 5,-3.79,2.63,-5.18,-2.74,3.07 

7.28,-20.1,-3.44,-7.52,-8.27,8.24,5.22 

5.17,-20.26,-3.4,-5.58,-3.98,4.71,3.4 7 

-10.63,-22.69,-3.88,-4.98,29.29,-4.35,3.4 5,2.99 

-3960.0-.0343-.0213-.675+ 8789.0-4312. C 

1398.0-.0343-.0209-.183-152.0t4.87 

784.0-.0343-.0211-.938-32.lt.0011 

2 53.0-.0343-.0212+.526-3.32-.00 0 83 

-464.0-.0342-.022H796.0-10.9t.3 83 

5323.0-.0343-.0215-12407.0-2.51t7483.0 

2862.0-.0343-.0212-324.0-345.0tl2.3 

4472.0-.0343-.0212-8409.0-35.7t4597.0 

2876.0-.0343-. 0212-.786-402.0*15.0 

556.0-.0343-.0216-7.13-27.0+.29 

4 80.0-.0343-.021-.248-10.1-.07 79 

1107.0-.0343-.0216-123.0-2.59t4.68 

-52 9.0-.0343-.0213-1.01+1101.0-1.59*.00 0932 

-1742.0-.0343-.0213-331+4257.0-1.78-2090.0 

-87.6-.0343-.0212t.41t394.0-2.15-.00094 9 

64 8.0-.0343-.021-.197-2.22-3 0.4t.il 

15 8.0-.0343-.0211tl.l9t.B78-3.13-.00198 

523.0-.0343-.0211-.0838-10.2-5.8 5+.04 06 

1015.0-.0343-.0213-366.0-5.29-38.6*.244 

124.0-.0343-.0215»215.0-3.29-2.53*.115 

2080.0-.0343-.0214-4316.0-.89S-2.31t2596.0 

662.0-.0343-.0212-141.1-8.32-8.45t.0635 

1312.0-.0343-.0212-129.0-133.0-2.27t4.76 

2004.0-.0343-.0213-3364.0-14.5-2.11t1829.0 

1329.0-.0343-.0212-.334-157.0-2.25*5.89 

422.0-.034 3-.0214-2.96-10.1-2.16*.119 

374.0-.0343-.0211t.417-8.12-.00067 It.055 

3540.0-.0343-.0213-8350.0-6.58t5197.Ot.182 

1687.0-.0343-.0212-4.8-20 9.0t0.184+7.26 

-467.0-.0343-.0214-1.26t1067.0-4.85t.0015t.12 



s^ed. Laid, 38690, Crav,C«Lane, Crav^.Cetanis^ 

ipeed. Load, L)8 690,Vlac4 0,HYdro,D8690'2,Viic40"2 

Speed, Load,Grav,Vl»c4 0,Hydro,Grav«2, Vi*c40'2 

Speed, Load,Grav,Vi»c4 0,Cetane,Grav"2, Vl*c4 0*2 

90.4 1J44J 8.4 11 

B9.8 14352 8.691 

BB.7 15867 9.131 

90.2 13760 8.51 

-3.0,-22. 7b, -3. 8 6, -3.52, 3 . SI.-.1. 24, -3. 3 8, 2b 9 

IB.S4.-22.03,-3.74,-4.85,-4. 31,-2 8.2 3,4 . 1 J,4 .41 

6.77.-20.96,-3.54,-5.2 9,-4.91,-4.16,5.02,4.71 

3.16,-22.4 9,-3.84,-2.76,-3.57,-7.0,2.94,2.63 

-2142.O-.0J4J-.0212-.2J2+5654.0-8.5/-24H0.U».0 707 

809. 0-.034 J- .0212-1 .27-4 .9t--30. 'i .00185*. 163 

J2 07.0-.OJ4J-.0211-62 4 5.0-4.49-23.5+3600.0». 16 

Lfo24.0-.0J43-.O21J-3369.0-3.09-2.01+2104.0».0892 

Speed, Load, D869Q,Grav 

Speed,Load,D8690,Hydro 

Speed,Load,D8690,Cetane 

Speed,Load,Grav,Visc4G 

Speed,Load,Grav,Hydro 

Speed, Load,Grav,Cetane 

Speed,Load,Vi»c40,Hydro 

Speed,Load,Viic40,Cetane 

Speed, Load, Hydro,Cetane 

Speed, Load,D8690,Grav,Viic4C 

Speed,Load,D8690,Hydro,Cetane 

speed,Load,Grav,Vi«c4 0, Hydro 

Speed, Load,Grav,Hydro, Cetane 

Speed,Load,D8690,Grav,Vi5c4 0,Cetane 

92.1 78 .51 0.6378 

93.5 64 .01 0.5759 

93.3 66 .72 0.588 

B7.5 124 .23 0.8023 

91.6 81. 68 0.6505 

93.1 67 .97 D.5935 

90 98 .89 D.7159 

93.1 65 .67 0.5833 

92.5 74 .11 0.6199 

93.6 63 .64 0.5757 

93.8 61 .42 0.5656 

92.3 76 .53 0.6313 

93.7 62 .81 0.5723 

93.8 61 .47 0.5673 

-8.06,9.41,-43.IB,-15.32,16.15 

30.04,10.4 2,-47.82,-13.96,-19.07 

39.86,10.22,-46.86,-5.36,-18.4 7 

-4.01,7.59,-34.6,9.81,-8.79 

15.21,9.27,-42.46,-10.54,-14.77 

15.49,10.13,-46.4 6,-4.96,-17.35 

24.55,8.49,-38.76,-7.62,-13.0 5 

47.57,10.33,-4 7.34,-5.68, 18.82 

16.5 7,9.7 6,-44.63,2.53,-11.91 

-10.95,10.43,-47.85,-13.52,19.1,-6.7 

13012,10.61,-4 8.7,6.31,-4.07,-2.84 

9.94,9.53,-43.68,-7.4 9,3.59,-10.94 

8.91,10.5,-48.17,-5.87,-3.94,-7.58 

-0.27,10.59.-48.57,-3.54,3.1,3.97,-2.6 

-13.8,.00108-.018-.0233+39.1 

33.3t.00108-.018-.0131-1.29 

19.6t.00108-.018-.004 27-.132 

-8.6H.00109-.018H24.8-.117 

68.3».0O108-.018-33.3-2.il 

26.0».00108-.018-7.89-.155 

25.3+.00109-.0181-.0673-.991 

18.5+.0010B-.018-.037 9-.134 

15.7+.00108-.018+.267-.156 

-18.8*.0 0108-.018-.0198+44.0-.0684 

2 8.1+.00108-.018-.00965-.781-.05 64 

101.0*.00108-.018-59.8+.0729-2.94 

44.Bt.00106-.018-19.5-.8 3 2-.il 

-l.79t.00108-.018-.0119+24.4-.0494-.0 62 5 

speed,Load,D8690,Grav, Grav*2 

Speed,Load,D8690,Grav, D8690 + 2 

Speed, Load,D8690,vi»c40,Viac40"2 

Speed,Load,D8690,Cetane, D8690*2 

Speed, Load,Grav,Vlac40,Viic40*2 

Speed,Load,Grav,Vi»C40, Grav '2 

Speed,Load,Grav,Hydro,Hydro*2 

Speed,Load,Grav,Hydro,Grav*2 

Speed, Load,Grav,Getane,Cetane*2 

Speed, Load,Vi»c40,Hydro,Hydro*2 

speed. Load,Viic4 0,Hydro,Viic40*2 

Speed,Load,Vi«c40,Cetane,Cetane"2 

Speed,Load,Vlic40,Cetane,Vi»c40*2 

Speed,Load,D8690,Grav,Cetane, Grav*2 

Speed,Load,Grav,Vi»c4 0,Hydro,Viac4 0"2 

Speed, Load, Vlsc40, Hydro,Cetane,Hydro*2 

Speed. Load, Vi»c40, Hydro, Cetane, Viac40*2 

speed,Load,Grav,Viac40,Grav"2,Vlic40*2 

Speed,Load,Grav,Cetane,Grav'2,Cetane*2 

93.3 66. 2 0. 5872 

92.8 71. 61 0. .6116 

83.5 163. 38 0. 9225 

93.8 61. 53 0. 5661 

91.7 82. .3 0 .6547 

92.2 77. .53 0 .6355 

92.8 71 .1 0 .6085 

93 69 .25 D .6006 

93.3 66 .4 0 .5881 

92.7 72 .53 0 .6146 

92.9 70 68 0 .6068 

93.6 63 .33 0 .5743 

93.5 64 .28 0 .5786 

93.7 62 .54 0 .5722 

93.2 67 .21 0 5932 

93.7 62 .74 0 .5731 

93.7 62 .56 0 .5723 

92.8 71 .7« 1 3.613 

93.6 63 .46 0 .5764 

-6.33,10.23,-46.93,-14.44,6.42,-5.98 

-8.97,9.81,-45.02,2.09,17.26,-4.2 3 

14.12,6.49,-2 9.8,2.98,-4.96,4.98 

8.22,10.6,-4 6.66,3.6,-19.4 9,-4.03 

-7.02,9.22,-42.18,14.3 8,-12.4,9.89 

10.35,9.47,-43.4,-10.26,-12.25,10.75 

10.25.9.86,-4 5.2 6,-8.8,-6.3,5.35 

8.8 9,9.99,-4 5.86,-6.51,-13.82,5.87 

9.51,10.21,-46.84,-5.4 4,-3.5,2.13 

10.24,9.77,-44.B3,-8.5,-8.82, 8.35 

30.24,9.92,-45.48,-10.5,-16.5,8.75 

10.2 7,10.47,-48.04,-6.35,-3.87,2.66 

47.98,10.38,-47.64,-3.15,-17.8 5,2.03 

-3.14,10.5,-48.16,-4.04,3.54,-3.34,-3.5 

5.4 3,10.12,-46.44,-3.14,-3.62,-6.55,5.15 

4.05,10.48,-46.08,-5.71,-2.96,-5.46,2.98 

15.16,10.51,-46.19,-3.84,-2.2 9,-4.98,3.07 

4.88,9.81,-44.97,-4.86,-6.38,5.3,3.92 

-2.0,10.4 2,-4 7.79,2.8 7,-4.6,-2.98,3.65 

-245.0+.00108-.018-.0352+561.0-2B9.0 

-22.0+.00106-.0108+.0231+4 0.4-.000 073 

10.9+.0 0107-.0179+.00 869-.4 68t,0183 

13.3+.00108-.018+.03 7-.135-.0000 64 

-12.6+.00108-.018+31.0-.507+.0171 

239.0+.00108-.018-543.0-.13+325.0 

135.0+.00108-.018-27.7-13.8+.4 72 

194.0+.00101-.018-332.0-1.9+173.0 

32.3+.00108-.018-9.13-.396+.002 7 

136.0».00108-.0 IB-.0645-16.7+.703 

27.4».00108-.018-.361-1.07+.0136 

24.8+.00108-.018-.045-.427+.00334 

18.5+.0 0108-.018-.103-.13+.0 030 7 

-149.0+.00108-.018-.0203+3 65.0-.0769-193.0 

64.81.00108-.018-29.8-.211-2.02».00986 

70.2+.00108-.018-.04 52-8.21-.0963+.315 

21.7+.00108-.018-.185-.358-.0916+.0 0632 

153.0+.0010 8-.018-347.0-.327*215.0+.00882 

-67.1+.0010S-.016+243.0-.765-147.0+.00654 



Speed,Load,Viic40,Hydro,Visc4 0'2,Hydro'2 

llpeed. Load, D6690,Grav,Cetane,Grav'2,Cetane"2 

Speed, Load, D869G,Vi»c40r Hydro, 1)8690-2, Vlac40'2 

Speed, Load, Grav.Vi.ic4 0, Hydro, Grav'2, Vise 4 0*2 

93. 1 b8 .2 D.b97b 

93.9 60 .32 0.S634 

93.» bl .03 0.5668 

93.4 65 .31 0b863 

3.98,10.Ob,-46.11,-4.6b,-2.9J.J.4»,2.64 

-3.6 9,10.65,-4fl.88,-3.14,4.27,-3.06,-4.3,2.64 

13.52,10.59,-48.6, -3.0 6, -2.B5, -1/.», 2.48, 2. 67 

4.3,10.24,-46.97,-2.73,-3.19,-4.33,2.35, 3.36 

öl    1t .UUlU8-.01H-.2bl-9. /bt .UOMblt . J4b 

-l»6.0«.00108-.018-.0163»461.0-.54 2-2b4.0».0 04B4 

38.S>.00108-,018-.0522-.214-1.26».000072».00712 

131.0».00108-.018-207.0-.187-1.57»10ß.O+.00732 



Dependent Variable (Engine Performance) 

Abbreviation! 

OB HP 

ÖS FC 

BTE 

C£ 

CHH 

MHR 

MCP 

CPR 

IGD 

SMK 

Observed brake Horsepower (BKP) 

Brake Specific Fuel Consumption (lb-Hp/Hr) 

Brake Thermal Efficiency (*) 

Combustion Efficiency (») 

Kaxlmura Cumulative Heat Release (BTU) 

Maximum Heat Release Rate (BTU/Deg) 

Maximum Cylinder Pressure (P»ia) 

Maximum Rate or Cylinder Pressure Rise (Psia/Deg) 

Ignition Delay (Deg) 

Smoke/Opacity (I) 

Independent Variable (Fu«l property) 

Abbreviations 

D8690 ; Distillation 90* Point (°C) 

Grav : Specific Gravity ■ 1i.6°C 

Visc40 : Viscosity t   40°C (mm /*) 

Hydro : Hydrogen Content (Wt. ») 

Cetane : Cetane Number 

•2      : Independent Variable Squared 

(3) : R-square value 

H) : The regression error sum of the square»; used in the partial f-test. 

(5) : Sigma is the standard error for the Y-value. Plus or minus twice the sigma value is the error band for the regression equation. 

(6) : The t-ratio is used to determine the significance of the coefficients. The first value represents the t-ratio value for the equation's constant. 

The remaining value of t-ratio represents the t-ratio value of the independent variables, as listed in the independent variable combination column. 

Example : IGD is the performance parameter 

Independent Variable Combination 

Speed,LoadrCrav,Vi»c4 0,Hydro,Grav'2,Visc40*2 

The independent variable and it's corresponding t-ratio value 

4. 3,10.24,-46.97,-2.73,-3.19,-4.33,2.35,3.36 

Constant 4.3 

Speed :         10.24 

Load -46.91 

Grav :        -2.73 

Vlsc4 0 :       -3.19 

Hydro :       -4.33 

Grav'2 :          2.35 

Vl»c40'2 3.36 



|() : The Independent variable »nd the corresponding equation coefficient« follow the Sine protucol as the t-ratio values. 

Example : 1GD 1» the performance parameter 

IGD - 131.0 t 0.00108 Speed - 0.01» Load - 201.0 Crav - 0.187 Vlsc40 - 1.51 Hydro ♦ 108.0 GraV2 » 0.00132 Vlac40'2 

Independent Variable Combination Equation coefficient. Values 

speed,Load,Grav.Visc40,Hydro,GraV2,vi.c40«2 31. 0*.00108-.018-201.0-.187-1.57*108.04.00132 

(6) .   represents no equation/independent variable combination met the criteria 
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R   ■•   2        S.O.S Sigma 

16] 

t-ratio Valuei Equation  Coefficient   Vaiues 

Speed,Load,D8690,Viic4 0 

Speed,Load,Grav,Viac40, Hydra 

Speed,Load,Grav,Visc40, Cetane 

Speed, Load,vi»c40.Hydro,Cetane 

80.7 2950 4.335 

80 3053.4 4.424 

80.6 2966.3 4.361 

80.2 3016.3 4.397 

19.56,9.39,-5.97,-4.38,-10.53 

4.31,9.19,-5.86,-3.57,-3.66,-3.3 

6.99,9.31,-5.98,-3.97,-8.3 5,-3.97 

4.18*9.22,-5.97, -15.49,3.59,-3.85 

77.2+.0123-.0123-.042-.84! 

341.0+.0123-.0123-221.0-.576-6.S7 

1S6.0+.0123-.0123-8 9.7-.B0 5-.34 9 

38.7+.0122-.0124-1.0+3.45-.426 

Speed, Load,Gr«v,Visc40,Grav*2 

Speed, Load, VIac40. Hydro, Hydro*2 

Speed, Load,D8690,Grav,Hydro,Hydro*2 

Speed, Load,D8690,Vl«c4 0,Hydro,Hydro*2 

Speed, Load,Grav,Hydro,Cetane,Hydro*2 

Speed, Load, D8690, Hydro, D8690*2,Hydro»2 

Speed, Load,D8690,Cetane,D8690'2,Cetane*2 

Speed, Load, Viic4 0, Cetane, Visc40 '2, cetane "2 

Speed, Load, D8690, Viac40, Hydro, Vi»c40"2, Hydro*2 

Speed, Load,D8690,Hydro,Cetane,D8690*2,Hydro*2 

80 3055.4 4.426 

79.5 3121.4 4.473 

BO 3044.9 4.432 

81 .4 2834.5 4.276 

79.6 3106.5 4.477 

81 2902.8 4.328 

82.1 2732.2 4.198 

81.5 2816.5 4.263 

82 2743.4 4.221 

81.6 2808.3 4.27 

3.74, 9.18,-5.89,-3.33,-12.84,3.28 

3.56,9.08,-5.83,-17.7 7,-2.99,3.01 

-1.27,9.18,-5.82,-2.85,-3.58,3.28,-3.68 

-1.65,9.49,-6.09,-3.96,-5.03,2.06,-2.08 

0.88,9.09,-5.76,-14.65,2.64,-2.21,-3.2 

-6.78,9.4,-5.98,2.63, 6.76,-4.59,-6.77 

-6.17,9.67,-6.21,8.66,7.46,-9.97,-7.56 

1.16,9.51,-6.14,-8.84,2.18,4.92,-2.21 

-2.25,9.62,-6.17,-2.94,-3.4 5,2.62,2.26,-2.63 

-7.13,9.51,-6.1,3.48,6.8,-2.2 8,-4.92,-6.5 5 

666.0*.0123-.0123-1358.0-1.05+764.0 

382.0+.0123-.0124-1.09-50.9*2.04 

-343.0+.0123-.0122-.0888-25B.0+115.0-4.95 

-349.0+.0123-.0123-.0909-.638+72.3-2.94 

131.0+.0123-.0122-421.0+60.2-.339-2.82 

-967.0+.0123-.0123+.264+165.0-.00068-6.64 

-174+.0123-.0124+.749+6.3 7-.00133-.0738 

24.1+.0123-,0124-2.42+2.08+.0636-.0239 

-4 90.0+.0123-.0123-,0712-1.74+94.2*.0462-3.8 

-1013.0+.0123-.0123+.51+163.0-.54-.001-6.39 

Speed,Load,D8690, Grav 

Speed,Load,DB690,Hydro 

Speed,Load,Grav,Visc40 

Speed,Load,Grav, Hydro 

Speed,Load,Visc40, Hydro 

Speed,Load,Viic40,Cetane 

Speed, Load,D8690,Grav, Vi»c40 

91.3 

93.5 

87.7 

92.3 

90.8 

93.1 

93.3 

0.24882 0.03981 

0.18453 0.03427 

0.35217 0.04736 

0.21973 0.03741 

0.26313 0.04094 

0.19778 0.03549 

0.19138 0.03503 

-12.51,-12.03,26.3 9,-13.04,15.53 

22.01,-14.01,30.49,-11.3 7,-19.5 

-8.86,-10.27,21.8, 11.13,-8.6 

12.55,-12.93,27.7 9,-9.12,-14.6 

17.92,-11.86,25.3,-6.6,-14.8 

22.26,-13.59,29.3 8,-3.3,-18.53 

-15.78,-13.77,29.75,-11.4 5,18.91,-6.84 

-1. 5-. 000145+.000498-.00137 + 2.59 

1.65-.000145+.000495-.0007C2-.0869 

-1.25-.000147+.000489+1.84-.00748 

3.59-.000146+.000492-1.83-.133 

1.23-.00014 7+.000491-.00369-.071 

D.7-,000146*.000494-.00148-.00889 

-1.84-.000146+.000494-.00113+2.93-.0047 

Enclosure (5) 



Speed., Load, D8690, Hydro, Cetana 

Speed, Load, Grav,VLsc40, Hydro 

Speed,Load,Grav,Hydro,Catana 

Spund,Load,Vl»c4 0,Hydro,Catana 

Spaed, Load, D8690, Grav, Viic4 0,Cetane 

93.7 0. 17927 0.0339 

92.« 0.20609 0.03635 

93.7 0.18002 0.03397 

93.4 0.1S86 0.03479 

93.5 0. 18463 0.034 SI 

9.7b,-14. 21,30. »1,-5. 26, -4. «7,-2. 1 

1.43,-13.2S,28.71,-6.57, 3.21. -10.52 

7.25,-14.21,30.67,-5 IB.-4.89, -5. 87 

12.03,-13.9,29.19,-4.29, 2.72,-7.84 

-1.74,-13. 98,30.18,-2.84,3.25,-4.22,-2.38 

1.39-.00014 5+.0 004 95-.0 00532-.0619-.00276 

5.47-.000145*.000495-3.34+.0041 5-.18 

2. 39-,000146*.000494-1 .13-.067 7- . 00 55 7 

D.881-.000146+.000493-.OQ219-.0207-.00687 

-0.79-.000146*.000494-.000641*1.72-- 0003 53- .00385 

Speed,Load,D8690,Grav,Grav*2 

Speed,Load,D8690,Grav,D8690*2 

Speed, Load, D8690,Viic40,Vi»c40"2 

Speed,Load,D8690,Cetane,08690*2 

Speed,Load,Grav,Visc40,Vi»c40"2 

Speed,Load,Grav,Viic40,Grav*2 

Speed,Load,Grav,Hydro,Hydro"2 

Speed,Load,Grav,Hydro,Grav*2 

Spaed,Load,Viac40,Hydro, Hydro"2 

Speed, Load, Vi»c40,Hydro,Vi»c40*2 

Speed,Load,Vi»c4 0,Cetane,catana*2 

Speed,Load,D8690,Grav,Cetane, Grav*2 

Speed, Load.D8690,Viac40,Hydro, Vi»c40*2 

Speed, Load,Grav,Vi»c4 0, Hydro,Viic40'2 

Speed, Load,Grav,Viac4 0,Cetane,Viac40"2 

Speed,Load, Viac40,Hydro,Cetane,Getane"2 

Speed, Load,Vlsc4 0,Hydro,Cetane,Hydro*2 

Speed,Load,Vlac40,Hydro,Cetane, Viic40*2 

Speed,Load,Crav,Viac40,Grav*2,Vi»c40*2 

Speed,Load,Grav,Cetane,Grav"2,Cetane*2 

Speed,Load,D8690,Grav,Cetane, Grav*2, Cetane*2 

93.1 0.19681 0.03553 

92.4 0.2172 0.0371 

ai 0.54242 0.05897 

93.7 3.18114 0.03408 

91.9 0.23028 0.03842 

91.8 0.23483 0.0388 

93.1 0.1961 0.03545 

93.1 0.19655 0.0355 

92.9 0.20171 0.03596 

93.4 0.18971 0.03487 

93.4 0.18)48 0.03476 

93.5 0.18607 0.03465 

93. S 0.17819 0.03391 

93.7 0.18125 0.0342 

93. 5 0.18662 0.0347 

93.6 0.18246 0.03431 

93.7 0.18115 0.03419 

93.1 0.17647 0.03374 

92.6 D.21096 0.03689 

93.7 Q.18013 0.03409 

94 0.17115 D.03334 

-6.99,-13.56.29.39,-13.64,6.86,-6.41 

-12.33,-12.87,28.07,2.89, 17.05,-4.77 

2.13,-8.13,17.75,3.99,-5.03,5.02 

2.17,-14.16.30.5 7,4.51,-19.4 8,-4.67 

-12.69,-12.58. 27.06,15.78,-11.58,9.09 

8.0.-14.45,26.81,-8.31,-11.43,8.83 

8.34,-13.57,29.46,-7.59,-5.27,4.34 

6.72,-13.57,29.41,-4.83,-13.66,4.29 

8.3,-13.39,29.02,-7.19,-7.41,6.89 

22.29,-13.83,29.88,-9.27,-18.32,7.77 

7.03,-13.85,30.05,-4.17,-3.97,2.77 

-3.89,-13.92,30.1,-3.95,4.1,-3.0,-4.06 

17.77,-14.2,30.79,-3.17,-2.31,-17.8,2.3 

4.4 5,-14.07,30.53,-2.69,-3.24,-6.4 8,4.61 

D.29,-13.92,30.0,3.01,-3.12,-6.02,2.51 

7.4 5,-14.06,30.36,-4.79,-2.2 6,-3.21,2.32 

3.32,-14.11,30.48,-4.89,-2.67,-4.19,2.5 6 

11.47,-14.3,30.88,-3.95,-4.3,-3.41,3.29 

3.04,-13.08,28.22,-3.3,-6.51,3.77,4.19 

-3.8,-14.13,30.61,4.3 5,-5.51,-4.4,4.61 

-4.74,-14.45,31.31,-2.84,5.24,-4.03,-5.31,3.66 

-18.1-.00014 5*.000495-.00222(40.1-20.8 

-2.12-.000145«.0OO496».00216(2.69-.000006 

0.131-.000145*.000496*.000821-.0334».0013 

0.237-.0 00146*.000494*.0030«-.00897-.000005 

-1.5-.000146*.000493+2.21-.0307*.00102 

12.5-.000146*.000493-29.6-.00819+18 

7.0B-.000145*.000495-1.54-.743+.0247 

9.61-.000145*.000495-16.1-.122+8.27 

7.15-.000145*.000495-.00353-1.02*.0375 

1.34-.000146*.000494-,0203-.0757*.000764 

1.14-.00014 5*.000495-.00198-.0293+.000233 

-12.3-.000146t.000494-.00133 + 28.3-.00462-15.0 

1.5 5-.00014S+.000495-.000436-.00935-.0833+.00036 5 

3.38-.000145*.000495-1.63-.0121-.128*.000563 

-0.075-.000146+.000493t.801-.0122-.000613+.000371 

1.22-.000146+.000494-.00249-.0173-.0244+.000196 

3.8-.000146+.O00494-.0025 5-.485-.OO48 8+.0178 

1.09-.000146*.000494-.0124-.0438-,00409 

6.34-.000146*.000493-15.7-.0222+10.2+.000627 

-8.36-.000145*.000494+24.1-.06-14.2+.000539 

-14.8-.000145*.000495-.000964*37.0-.0468-20.5*.0 00 

Speed,load,D8690,Hydro 

Speed, Load,Grav, Hydro 

Speed,Load,Grav, Cetane 

speed,Load,Visc40,Hydro 

Speed,Load,D8690,Hydro,Cetane 

98.2 149583 30.87 

98.2 142868 30.17 

98.1 152490 31.17 

98.2 143179 30.2 

98.2 144335 30.42 

15.6,-18.72,71.58,-3.5 5,-2.17 

8.26,-19.18,73.2,-4.54,-4.16 

11.82,-18.5S,70.89,-2.91,-2.52 

19.32,-19.18,73.05,-4.5,-1.98 

10.25.-19.0,72.64,-4.08,-3.0,-2.38 

1052.0-.175*1.05-,198-8.7 

1905.0-.175*1.05-735.0-30.5 

1165.0-.175*1.05-269.0-1.31 

977.0-.17 5*1.04-1.85-7.01 

1313.0-.175*1.05-.37-34.2+2.81 

5peed,Load,Grav,Cetane,Cetane"2 

Speed, Load,Vlsc40,Cetane,Cetane »2 

Speed,Load,Grav,Cetane,Grav*2,Cetane*2 

98.2 148398 30.84 

98.3 137711 29.71 

98.3          137812 29.82 

7.7,-18.71,71.66,-3.4 8,-2.27,2.07 

9.32.-19.46,74.33,-5.02,-2.89,2.79 

-2.64,-19.38,74.06,3.38,-4.14,-3.4 5,3.97 

1 521.0-.174*1.05-339.0-14.9*.153 

1294.0-.175*1.05-2.03-18.2*.201 

-5074.0-.175+1.05*16384.0-3».3-9728.0».407 

Speed, Load,D8690,Grav -9.66,-8.56,27.65,-10.57,11.95 -4 59.0-.04 08*.207-.4 39*7 92.0 



Speed, Load, [JB690, Hydro 

Speed,Lo*d,D8690,Cetane 

Speed, Load,Grav,Visc40 

Speed,Load,Grav,Hydro 

Speed,Load,Crav,Cetane 

Speed,Load,Vlic40,Hydro 

Speed,Load, Viic40,Cetane 

Speed,Load,DB 690,Grav,Vi»c4 0 

Speed,Load,Crav,Vi»c40,Hydro 

Speed,Load,Grav,Hydro,Cetane 

91 .9 um 14. 3t 

91 .3 3 4 8!.; 14 .9 

87.4 50574 17 9b 

91 36104 15. 16 

91 .3 35032 14 .94 

89.7 41476 16 .25 

91 .6 33936 14 .7 

91.6 33674 14. 69 

91 .5 34245 14 »2 

92 32095 14. 34 

16.07,-9.46,30.24.-9.2.-14.3 

14.06,-9.13,29.2,-2.46.-1J.41 

-4.99,-7.67,24.02, B.66, -7.15 

10.17,-9.02,21.59,-7.77,-11.6 

6.37,-9.11,29.11,-2.28,-11.9« 

13.34,-8.45,26.58,-5.67,-11.22 

15.«6.-9.29,29.52,-3.23,-13.74 

-11.55,-9.28,29.55,-1.85, 13.7 9,-5.05 

7.09,-9.IB,29.34,-5.74, 2.91, -8.62 

5.76,-9.52,30.26,-4.4 5,-3.78,-4.41 

50b.0-.0411 • .206-.2J8-26.8 

218.0-.0411*.206-.0b4/-2.69 

-375.0-.0416*.204»542.0-2.36 

1179.0-.04 1J«.20b-6 33.0-4 2.B 

301 .0-.0411« .206-101 .0-2.99 

363.0-.0415«.205-1.26-21.4 

206.0-.0412t.206-.6-2.73 

-564.0-.0412«.206-.366«897.0-1.46 

1875.0-.0411«.20 6-1189.0«1.53-60.2 

799.0-,0412«.206-410.0-22.1-1.77 

Speed,Load,D8690,Grav,Grav'2 

Speed,Load,D8690,Grav,D8690-2 

Speed,Load, D8690,Vl»c40,VItc40*2 

Speed,Load,D8690,Cetane,D8690"2 

Speed,Load,Crav,Viac40,Vi«c40"2 

Speed,Load,Grav,Vi«c40, Grav* 2 

Speed,Load,Grav,hydro,Hydro*2 

Speed,Load,Crav,Hydro, Grav"2 

Speed, Load,Visc40,Hydro,Hydro"2 

Speed,Load,Vi»c40,Hydro,Vlic40"2 

Speed,Load,Viic40,Cetane,Cetane"2 

Speed,Load,D8690,Grav,Cetane,Grav'2 

Speed,Load,Grav,Vl»c40,Hydro,Vi«c40*2 

Speed,Load,Vi»c40,Hydro,Cetane,Hydro*2 

Speed, Load, Viac4 0,Hydro,Cetane,Viac40'2 

Speed, Load,Grav,Vi»c40,Grav'2, Visc4 0'2 

Speed,Load,Grav,Cetane,Grav«2,Cetane*2 

Speed,Load,D8690, Grav,Cetane,GraV2, Cetane*2 

91.6 33B18 14.72 

91 36106 15.21 

83.5 66373 20.63 

91.9 32371 14.41 

90.6 37787 15.56 

90.4 3 84 92 15.71 

91.7 33479 14.65 

91.6 33706 14.7 

91.4 34440 14.86 

91.7 33331 14.62 

91.8 32943 14.53 

91.8 32751 14.54 

92.1 31919 14.35 

91.9 32421 14.46 

92 31988 14.37 

91.1 35887 15.22 

92 31971 14.36 

92.3 31040 14.2 

-5.4,-9.24,29.53,-10.5 8,5.3,-4.9 7 

-9.31,-8.91, 28.65,2.17,12.78, -3.64 

1.75,-6.57,21.12,3.23,-4.44,4.42 

1.47,-9.47,30.14,3.26,-14.15,-3.4 6 

-9.49,-8.78,27.84,11.6B,-9.2,7.27 

6.38,-8.69,27.6,-6.62,-8.91,7.0 

6.61,-9.28,29.69,-6.39,-4.22,3.5 

5.26,-9.26,29.57,-3.78,-10.62,3.33 

6.65,-9.16,29.25,-5.94,-6.02,5.65 

15.B9,-9.33,29.7,-7.4,-13.24, 6.17 

5.17,-9.37,2 9.91,-3.8 5,-3.05,2.17 

-2.99,-9.38,19.8 8,-3.07,3.15,-2.2 5,-3.14 

3.17,-9.4 7,30.31,-2.62,-2.2,-5.34,3.36 

2.72,-9.42,30.02,-4.07,-2.27,-3.11,2.21 

7.93,-9.4 9,30.21,-3.2,2.95,-2.5 5,2.66 

2.33,-B.96,28.51,-2.S3,-5.13,2.86,3.35 

-2.97,-9.48.30.26,3.4,-4.36,-3.4 5,3.67 

-3.62,-9.59,30.62,-2.15,4.02,-3.18,-4.09,2.91 

-57B8.0-.0411«.206-.714*12845.C-6676.0 

-653.0-.041«.206«.659+823.0-.00173 

37.7-.0409«.206«.232-10.3t.402 

67.7-.0412+.206«.943-2.75-.0015b 

-453.0-.0413+.205+662.0-9.88+.33 

4029.0-.0412+.205-9562.0-2.59+5787.0 

2342.0-.0411+.206-534.0-246.0+8.23 

3115.0-.0411+.206-5226.0-39.4+2660.0 

2366.0-.0411+.206-1.21-341.0+12.7 

401.0-.0412t.206-6.78-22.9+.255 

3 51 .0-.0411+.206-.763-9.41 + .0762 

-39B0.0-.0412t.206-,434+9153.0-1.45-4865.0 

1235.0-.0411+.206-665.0-3.43-44.1+.172 

1317.0-.0412+.206-.899-175.0-1.53+6.53 

320.0-.0412*.206-5.27-12.8-1.3*.152 

2004.0-.0412+.206-4953.0-7.2+3191.0+.207 

-2743.0-.0411t.206t7937.0-2 0.0-4691.0+.181 

-4821.0-.0411+.206-.31+12089.0-15.7-6738.0+.149 

Speed,Load,D8690, Grav 

Speed,Load,08690,Hydro 

Speed,Load,D8690,Cetane 

Speed,Load,Grav,Visc40 

Speed,Load,Grav,Hydro 

Speed,Load,Grav,Cetane 

Speed,Load,Viic40,Hydro 

Speed,Load,Visc4 0,Cetane 

Speed,Load,Hydro,Cetane 

93.6 246.33 1 .253 

94.4 214.41 1.169 

96 155.9 0.9965 

92.7 282.93 1.342 

94 229.49 1.209 

95.8 163.25 1.02 

94 231.38 1.214 

94.8 200.19 1.129 

95.7 165.45 1.027 

-15.84,8.84,-34.39,-10.38,18.0 8 

20.85,9.39,-37.04,-4.15,-19.97 

21.13,11.02,-43.4 4,7.96,-24.64 

-14.02,8.1,-32.43,16.97,-8.5 7 

7.29,9.06,-3 5.85,-2.4,-11.27 

1.22,10.79,-42.4,7.3,-15.5 7 

23.33,9.01,-35.74,-2.11.-19.67 

25.73,9.79,-38.17,3.81,-21.72 

20.at,10.7,-42.14,-7.11,-8.29 

-59.7*.00335-.0204-.0342+95.0 

53.2+.00332-.0205-.00874-3.04 

22.0+.00 332-.0205+.0119-.33 

-56.3+.0 032B-.0206+79.4-.211 

67.4«.0 0331-.0205-15.6-3.31 

3.93«.0 0332-.0205+22.0-.265 

4 7.4+.0033-.0205-.034 9-2.8 

25.7+.00334-.0204+.0554-.332 

3 7.8+.00332-.02 05-1.37-.199 



Speed,Load,U86 9G,Giav,Vl*.c4G 

Speed, Load, 1)8 690, Gr»v, Hydro 

Speed,Load,DB690,Viac40,Cetane 

Speed,Load,Grav,vi«c40,Cetine 

Speed,Load,Grav,Vlac40,Hydro,Cetane 

9b 141.69 1.108 

94.6 20b.11 1.1 SI 

96.1 lbO.73 0.983 

»6 153.17 0.9909 

96.1 149.26 0.9813 

-19.04,9.89,-39.06,-8.62,21.48,-6.67 

1.2 5,9.56,-37.S3,-4.14,2.3 9.-S.46 

19.61,11-13,-44.09,7.15,-2.31,-25.09 

-1.7b, 11.06, -4 3.70,6.92,-3.2,-11 ,5 

-2.36,11.14,-44.17,4.04,-3.49,2.2,-9.12 

-7 0.2t.0Q331-.02Gb-.Q2b9U0S.O-.14b 

18 . 5<.0 03 32- .020b-.0 1 I ) »30.5-2. 16 

21.2* .0033-.0205*.01b6-.0424-.333 

-B.88*.00331-.0205*35.6-.0703-.229 

b2.6*.0033-.0205+67.7-.134tl.42-.27 b 

Speed,Load,DB690,Grav,Grav"2 

Speed,Load,D8690,Hydro, D8690*2 

Speed,Load,Grav,Vi»c40,Visc40*2 

Speed,Load,Grav,Vi»c40,Grav*2 

Speed,Load,Grav,Hydro,Grav*2 

Speed,Load, Grav, Cetane,Cetane*2 

Speed,Load,Grav,Cetane, Grav*2 

Speed,Load,Viac40,Cetane,Viic40*2 

Speed, Load,Hydro,Cetane,Cetane*2 

Speed,Load,Hydro,Cetane,Hydro*2 

Speed,Load,D8690,Grav,Vi»c4Q,Vi»c40*2 

Speed, Load,D8690,Grav,Vi»c40,DB690*2 

Speed,Load,DB690,Grav,Hydro, Hydro"2 

Speed,Load,D8690, Grav,Hydro, D8690*2 

Speed, Load,D8690,Vl»c40,Hydro,Hydro*2 

Speed,Load,D8690,Vi»c40,Hydro,Vlsc40*2 

Speed,Load,D8690,Vi»c40,Hydro,D8690*2 

Speed, Load,DB690,Vi»c40,Cetane,D8690-2 

Speed, Load,D8690,Hydro,Cetane,Cetane*2 

Speed, Load,Grav,Vi«c4 0,Cetane, Cetane*2 

Speed, Load,Grav,Hydro,Cetane,Hydro*2 

Speed, Load,DB690,Grav,D8690*2,Grav*2 

Speed,Load,D8690,Vi»c4 0,D8690*2, Visc40*2 

Speed, Load,D8690,Hydro,D8690*2,Hydro*2 

94.3 218.34 1.183 

95.5 174.02 1.056 

93.1 267.31 1.309 

94.1 202.41 1.139 

94.5 212.82 1.168 

96.2 144.73 0.9632 

95.9 157.1 1.004 

91.1 113.0» 0.8514 

96.2 147.24 0.9715 

96.2 148.11 0.9744 

95.9 157.B6 1.009 

97.2 109.41 0.8402 

95.3 180.68 1.08 

95.7 165.88 1.035 

94.8 200.52 1.137 

95 192.37 1.114 

96.6 130.43 0.9173 

96.4 139.97 0.9503 

96.3 142.73 0.9596 

96.4 138.72 0.946 

96.3 143.33 0.9616 

94.5 210.88 1.166 

«1.7 706.39 2.135 

96 154.24 0.9976 

-5.15,9.3,-36.5,-9.96,4.95,-4.46 

17.4 7,10.44,-40.87,-6.4,-22.76,6.02 

-14.69,8.33.-33.19,17.52,-5.25,3.02 

6.63,9.62,-3 8.03,-7.11,-10.93,7.88 

4.86,9.42,-37.0,-3.63,-10.2 9,3.4 9 

-3.25,11.36,-4 5.0,8.8,3.16,-4.4 7 

-2.39,10.93,-43.14,2.67,-14.1,-2.4 7 

33.67,12.83,-5 0.95,1.76,-30.64,-10.96 

5.13,11.24,-44.65,-8.57,3.42,-4.39 

-3.05.11.2,-4 4.52,3.99,-9.4 5,-4.27 

-21.66,10.85,-4 2.91,-10.37,24.0 5,4.4 7,-5.76 

-8.13,12.97,-51.68,-11.77,29.96,-13.92,10.8 

-4.35,10.14,-40.13,-6.35,5.21,4.48,-4.73 

5.9,10.63,-41.77,-6.76,-2.76,-8.66,6.18 

-2.2,»«4,-38.05,-4.51,3.01,2.83,-3.16 

20.81,9.86,-38.81,-5.58,4.21,-21.14,-4.12 

19.75,11.91,-47.26,-10.26,-7.2,-26.98,9.93 

8.22,11.49,-45.64,-2.9, -4.19,-25.84,3.45 

3.08,11.38,-45.2,2.21,-2.31,2.3,-3.67 

-4.11,11.53,-45.87,7.5,-2.5 9,2.87,-4.02 

-3.64,11.36,-45.1,2.27,4.24,-9.55,-4.37 

-5.72,9.44,-37.02,-4.12,5.52,2.36,-5.1 

3.32,5.16,-20.24,-2.63,-3.07,2.98,2.84 

-2.14,10.99,-43.39,-8.08,3.89,7.64,-4.4 6 

-44 4.0+.00333-.0205-.0 54+964.Ö-481.0 

75.0».00333-.020 5-.138-3.17t.000199 

-59.Ot.00329-.0206»83.6-.474».0115 

303.0».00331-.0205-745.0-.23*472.0 

22 9.0t.00332-.0205-399.0-3.04»222.0 

-20.0».00331-.0205(26.7».647-.0103 

-116.0».00331-.0205+3 04.0-.296-163.0 

2S.4+.0033-.0206+.62 6-.364-.0269 

21.3».0033-.0206-1.67».72-.0102 

-94.7».0033-.02 06tl9.8-.2B-.eie 

74. 4». 00331-.0205-.0478*116.0+.536-.02 76 

-34.9+.00329-.0206-.31+114.0-.377+.0 00464 

-285.0*.00331-.0205-,0482»91.4*38.2-1.55 

139.0+.00332-,0205-.187-46.8-4.57+.0 00296 

-123.0+.00331-.0205-.0275+.102-26.4-1.19 

5 9.5+.00332-.0205-.02 53+.559-3.25-.0214 

99.3+.0033-.0205-.294-.201-3.3+.000466 

3 5.7+.0033-.0206-.0836-.12-.332+.000164 

115.2*.0 033-.0206*.00659-,909».522-.00874 

-27.6».0033-.0206*36.9-,0551t.581-.00921 

-117.0+.0033-.020 6+14+20.8-.314-.827 

-552+.00333-.0205-.124+1232.0+.0001-631.0 

34.8+.0 033-.0205-.185-.93+.000362+.0303 

-70.3t.00331-.0205-.187+21.9*.000261-1.01 



[1):    Independent Variable (Engine Performance) Independent Variable (Fuel Property) 

Abbreviations Abbreviations 

ÜBKP : Observed Brake Horsepower (BHP) 

BSFC ; Brake Specific Fuel Consumption (lb-Hp/Hr) 

BTE : Brake Thermal Efficiency (%) 

CE : Combustion Efficiency (*) 

CHR : Maximum Cumulative Heat Release (BTU) 

MHR : Maximum Heat Release Rate (BTU/Deg) 

MCP : Maximum Cylinder Pressure (Psla) 

CPR : Maximum Rate Of Cylinder Pressure Rise (Psia/Deg) 

ICD : Ignition Delay (Deg) 

SMK : Smoke/Opacity <%) 

D8690 : Distillation 90% Point ( C] 

Grav : Specific Gravity ■ 15.6°C 

Visc40 : Viscosity I 40°C (mm /s) 

Hydro : Hydrogen Content (Mt. %) 

Getane  : Cetane Number 

■2 ; Independent Variable Squared 

(3) : R-square value 

(4) : The regression error sum of the squares; used in the partial f-test. 

(5) : Sigma is the standard error for the Y-value. Plus or minus twice the slgma value is the error band for the regression equation. 

(6) : The t-ratio is used to determine the significance of the coefficients. The first value represents the t-ratio value for the equation's constant. 

The remaining value of t-ratio represents the t-ratio value of the independent variables, as listed in the independent variable combination column. 

Example : ICO is the performance parameter 

Independent Variable Combination 

Speed, Load,D8690,Hydro,D8690*2,Hydro*2 -2.14,10.99,-43.3 9,-8.08,3.89,7.64,-4.4 6 

The independent variable and it's corresponding t-ratio value 

Constant -2.14 

Speed i 10.99 

Load : -43.39 

D8690 : -8.08 

Hydro : 3.89 

D8690*2 : 7.64 

Hydro*2 : -4.46 



\'l)    :    The independent variable and the corresponding equation cotCfluients follow the »am« protocol as the t-ratlo values. 

Example : IGD ii the performance parameter 

ICD -  -70.3 ♦ 0.00331 Speed - 0.0205 Load - 0.187 D8690 + 21.9 Hydro + 0.000261 D8690'2 - 1.01 Hydro*2 

Independent Variable Combination Equation Coefficient Values 

Speed, Load,D8690,Hydro,DB690*2,Hydro*2 -70.3+.00331-.0205-.187*21.9+.000261-1.01 

[8) :   represents no equation/independent variable combination met the criteria 
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1  M~ »   •      XI 

trit iithodl with i D dtiljflition in ASTA tut eethodi. 
tict DTKSRDC iith questions. 87NAVY009T 

Date Initiated! 
Diti Cotpletedi 

2^5-87 
"7-31-87 

FUEL   IDENTIFICATIO 
BF02V31J87   (BF02) 

11 PROPERTY 

STILLAT10K (i) 

itiil Boiling Point 

! point 
I point 

.'1 point 
:i point 
I point 
1 point 
I point 
I point 
:i point 
;i point 
;i point 
•.d point 
fsi due 
:$I 

-.iti* 1 Boiling Point 
51 point 
!1 point 
II point 
:j point 
:i point 
;i point 
:l point 
:i point 
?! point 
:I point 
31 point 
-d point 

■nrsiCAL 

jecific 6r*vity 9 t5.6*C 
recific Gravity 3 15.6'C 
'1 Bravity (» 129BI 
'1 Sravity (B 4152) 
scosity 9 4I»C 
scosity 9 1II»C 
ash Point 

.oud Point 
viT Point 
»•unification 9 25'C 
:lor 
:petranci     Particulates 
jrface Tension dynes/ci 
tter and Seditent voll 
articulates (ml, 3875 ^ iq/1 
sphiltenes »tl 

UKITS 

'C 
•c 
•c 
•c 
•c 
•c 
*c 
•c 
•c 
•c 
•c 
•c 
•c 

voll 
voll 

•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

•API 
•API 
■■'/S 
■i>/s 
•C 
•C 
•C 

linutts 

TEST 
KTHDD 

D 86/1161 
D 86/1161 

S 86/1161 
D 66/1161 
D B6/116I 

D 86/1161 
D 86/1161 
D 86/1161 
D B6/116I 
D B6/116I 
D 86/1161 
D 86/1161 
D B6/1161 
D 86/1161 
B B6/U6I 

0 2B87 
D 26B7 
D 2887 
B 2BB7 
D 26B7 
B 2BB7 
B 2BB7 
B 2B87 
D 2BB7 
D 2887 
B 2B87 
B 2887 
D 2887 

B 1298 
B 4152 
calculate 
calculate 
B 445 
B 445 
D 93 
6 25« 
6 97 
B 14B1 
B 15BB 
B 4176 
B 1331 
B 2719 

B 2276 
B 2817(f) 

VALUE  IKIT1ALS FUEL PROPERTY UNITS 
TEST 

P1ETH0D VALUE      IM1TI 

.212.1- -S2£_ 
„23JLJL  
" 249.5 
_25.9_.j) 
267.5' 

22£iSL 
282.0' 

132.0       JT 
201.5 
224.5 
249. 0 
263. 5 
275. 5 
287 5 
300 5 
310 5 
322 5 
339 0 
349 5 
370 .0 

0.8376 • SHG 
5HG 
SHG 

37.4 SHG 
< 3.271 

1.305 
LAC 
LAC 

84.5 SHG 
-6 SHG 
-9 

ills. 
"Fail 

" .26.3" 

1.15 LC 

*LAC 
"LAC 

\AC_ 

JD 

CHEMCAL 

Sulfur »tl D 4294 
Add Kuiber ■oKOH/g B 974 
Acid Nukber ■9KDH/0 B 664 
Corrosion 9 lBI'C B 131 
Carbon Residue 

on III bottots ■tl B 524 
Accelerated Stability ao/lISal B 2274 
Accelerated Stability P/F l Mo. DuPont F-21 

F-21 Color After B ISIB 
Breakpoint Teiperature •C B 3241 (b) 
FSII (c) 
Neutrality                Acid/Neutral (d) 

C0KBU5T10M 

Ret Heat of Coibustioo 
Bydrogea Content 
Carbon Content 
H/Cj C/K Ratio 
Cetane Umber 
Cetane Index (Using B 
Cetane Index (Using D 
Biesel Index (Using B 
Biesel Index (Using B 
Aniline Point 
Aroaatics 
Dlefins 
Sattrates 
Cotbustion Additives 

Ash 

W/kg 
■tl 
«tl 

1298 value) 
4152 value) 
129B value) 
4B52 value) 

•C 
«tl 
voll 
•tl 
Y/M 
«tl 

B 2382 
PE 241 
PE 24B 
calculate 
B6I3 
B 976 
B 976 
calculate 
calculate 
B 611 
HPLC 
B 1319 
HPLC 
(e) 
B 482 

TRACE KETAtS 

Aluiinua 
Calciui 
Copper 
Iron 
Lead 
Nickel 
Silicon 
Potassiai 
Sodlue 
Vanadiua 

.__" —    Saturates  

ppe «t 
ppi «t 
ppe «t 
ppe «t 
ppi at 
ppi «t 
ppi «t 
ppe «t 
ppi wt 
ppi «t 

,Polars ~ 

B 3615 (g) 
B 3685 (g) 
B 3615 (g) 
B 3615 (g) 
B 3615 (g) 
B 3615 (g> 
6 3615 lg) 
B 3615 (g) 
B 3613 (g) 
B 36B5 (g) 

0. 
'0. 01 
0.01 
la 

0.10 
0.17 
P2 
Ll.O 
  

Neutral 

J2. 
_JG 
_JG 
_LC 

_JG 
_EZ 
_KW 

KW 

IA 

43. 018 
13. 56 
86. 47 

0.16- 
57~ 

•6.3 
2 

54 2 
54 .2 
62 .9 
62 .9 
75 6 

— 
— — 
— — 

— — 

NS 
,JY 
_JY 

21 
pp 

_   SH 
~ & 
_JY 

3Ü£ 

KWB 

— ,Aroraatlcs   

D 86 lay not be appropriate for soae high viscosity fuels. 
If this is the case, perfori B 1161. INDICATE HETHOD PERFORMED 
On selected fuels only; as instructed by DTNSRDC. 
et    en    lot    ».'t>*><< *m ^ni "vTlli rnii»rci»l  »urvev fuels. 

(d) Fed. Std. 791, aethod 5181. 
(e) Test Hethod in W-F-BBBC, Appendix.B) for survey fnels only. 
If) To be perforated on conercial survey fuels only. 
lo) Rodified ASM lethod. »'»»»»'«t 



CHARACTERIZATION      PROTOCOL y 
All test aethods iith a D designation »re AST« test aethods. 
Contact DTNSRDC Mith questions.       87NAVY113T 

Date Initiated: .6-26.-87.  
Date Completed: .l^l9_-87___^__ 

TEST   FUEL   SAMPLE   ID 
TF26P22Y87   (JP5) 

FUEL PROPERTY WITS 

DISTILLATION (<) 

Initiil Boiling Point 
51 point 

III point 
211 point 
Ml point 
481 point 
511 point 
61! point 
781 point 
881 point 
981 point 
951 point 
End point 
Residue 
Loss 

Initial Boiling Point 
51 point 
III point 
211 point 
MI point 
481 point 
5fl point 
681 point 
781 point 
81! point 
981 point 
951 point 
End point 

PHYSICAL 

•C 
•C 
*C 
•C 
•C 
•C 
•C 
•C 
•C 
«c 
•c 
•c 
•c 

voll 
voll 

•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

Specific Bravity S 15.64C 
Specific Gravity 9 15.6'C 
API 6r»vity <D 1298) 
API 6ravity (D 4852) 
Viscosity 9 4B*C 
Viscosity 9 lBI'C 
Flash Point 
Cloud Point 
Pour Point 
Detulsification 9 25"C 
Color 
Appearance      particulates 
Surface Tension tN/i 
Hater and Sediaent voll 
Particulates    (3740 ml) eg/1 

•API 
•API 
»|!/S 
aa'/s 
♦C 
•C 
•c 

•inutes 

TEST 
KETHOD VALUE     INITIALS    FUEL PROPERTY 

CHEMICAL 

UNITS 

Htl 
•gKOH/g 
agKOH/g 

Mtl 
ig/lBBal 
P/F t No. 

•C 

D 86/1161 ..J.7_l___ J-ML. Sulfur 
0 86/1161 L9J__.Q.  *"<■ *h)-ber 

D 86/1168 „_l$____j  A"< Nu,oer 

D 86/1161 2_L4_J_  Corrosion 9 1B1#C 
D B6/116B 2_LZ_Jj  Carbon Residue 
D 86/1168 ~__211__0_     on 181 bottots 
D 86/1168 „_2_.„_J__  Z ZT Accelerated Stability 
D 86/1168 2JJS*_0_  Accelerated Stability 
D 86/1168 ___2_2_„j_ _____    F-21 Color After 
D B6/1168 22.7._0_  Breakpoint Teaperature 
D 86/1168 „_2__4„„ ____ FSII 
0 86/116B _______  Neutrality      Acid/Neutral 
D 86/1168 I"2_5j5T_5  

D 86/116B __•--  
D 86/1161 ___  

COMBUSTION 

D 2BB7  _122 JL JE  
D 2887   2_6_Z__Q > Net Heat of Cotbusti 
D 2887  ______£  Hydrogen Content 
0 2BB7  I_il9.5j.5_ *  Carbon Content 
D 2887  ___L__Q_ ~  K/C; C/H Ratio 
g 2887   _____ "  Cetane Nuaber 
D 2BB7  _________  Cetane Index (Using 
D 2887  ~__2_21__5  Cetane Index (Using 
D 2BB7  ______  Diesel Index (Using 
g 2887  ._236-_5  Diesel Index (Using 
g 28B7  Aniline Point 
D 2B87  *..„54.5  Aroaatics 
D 2BB7  ____>___  Olefins 

Saturates 
Asphaltenes 
Coabustim Additives 

D 129B       0..8168 ______ Ash 
B «52      I_0._8i.70 _P___ 
calculate ~_A___ _2-__- 
calculate       41.7      PDW TRACE HETALS 
II *« 1.520  "RLT 
D 445 0.7515 RLT Aluainua 
B '3 "62". 5      RLT Calciua 
D 2518 -56       _____ Copper 
D 97 ______ ..?_„. IrM 

D 1411 I  Lead 
D 15IB       LO.J.. „RLT. Nickel 
D 4176       ______ .RL?.. Silicon 
g 1331      2 26_.j5_ _JD  Potassiua 
D 2719      _____QQ5. .LAC. Sw,iu' 
D 2276 0.32      LC_ Vanadiua 

TEST 
METHOD 

D 4294 
D 974 
D 664 
D IM 

D 524 
D 2274 
DuPont F-21 
D 1588 
D 3241 (bl 
(c) 
(d) 

VALUE      INITIALE 

0__05 
<~Ö__ÖT 
<0-6i 

" la 

07 
2b" 

_0 
„_i_ 
.PI  
" LO'l LAC 

neutral     LAC 

on    KJ/kg 
Htl 
Htl 

D 1298 value) 
D 4852 value) 
D 1298 value) 
D 4852 value) 

•C 
volI-«tI 
voll-»« 
voll-ntl 

Htl 
. Y/N 

Htl 

D 2M2 ______ _____ 
PE 24B ________ _____ 
PE 248 "_£5._SQ._ , SHG 
calculate 0_.1_67J6._23, SHG 

0 613 ______ _!__. 
D 976 "   _*•. §___ 
g 976 ______ §__ 
calculate       ____•_!_ §__ 
calculate 60.3 SHG 
0 »11 62.60      LAC 

B 1319-HPLC    ____-—  
D 1319-HPLC.   __---"  
B 1319-HPLC           
D 2887 (e)    
(f)    

D 4B2 <0.0001     RLT 

ppa «t B 3615 (g) 
ppa Ht D 36B5 (g) 
ppa Ht D 3615 Ig) 
ppa Ht g 36B5 (g) 
ppent D 3615 (g> 

ppa Ht B 3685 Ig) 

ppi Ht D 3685 (g) 

ppa Ht D 3615 (g) 
ppa Ht g 3615 (g) 

ppa at B 36B5 (g) 

JG&ML 

<0.04  ^ 

<J___01 

I<___Q-_ 
"<0.Ö3 

(a) D 86 aay not be appropriate for soae high viscosity fuels. 
If this is the case, perfroa D 1168. CIRCLE METHOD PERFORMED 

(bl On selected fuels onlyj as instructed by DTNSRDC. 
(c) Fed. Std. 791, aethods 5327,5338,5341; coaaercial survey fuels. 

(d) Fed. Std. 791, aethod 5181. 
(e) To be perforaed on survey fuels only. 
(f) Test Method in VV-F-BBBC, Appendix B; for survey fuels only. 

(g) Modified ASTM aethod. 



K^. h-i *-* l-< £± LZ T kE. F« X Z. ^\ T X O fN| f=* f=< O T O C O l_               ys 

i] tut nethods tith i B destination in ASTR tut eethodi. 
sntict OTKSROC tith questions.        87NAVY088T 

Ditt Initiated! 
Ditl Cosplttttfi 

5-20-87 

—SriirJLZ  
FUEL   IDENTIFICATIO 
TF10N18Y87   (HD13) 

run. PROPERTY WITS 
TEST 

KTHOO VALUE     INITIALS    FUEL WOPERff 
TEST 

UNITS      KTKOB VALUE     um 

DISTILLATION (l) 

Initill Boiling Point 
31 point 
III point 
?IZ point 
ill point 
»II point 
'Al point 
bll point 
'II point 
;ll point 
?tl point 
111 point 
Ind point 
Residue 
.051 

nitiel Boiling Point 
SI point 
IX point 
II point 
-II point 
II point 
II point 
II point 
II point 
II point 
fI point 
SI point 
nd point 

KYSICAL 

pecific Brevity I 15.6*C 
prcific 6ravity 3 15.6»C 
PI Brevity (D 1298) 
PI Brevity (D 4132) 
iscosity 3 4I'C 
iscosity 9 ill'C 
lash Point 
loud Point 
our Point 
eiulsification ) 23'C 
olor 
ppurinci 
urface Tension 
ater ind Sediieat 
articulates (ml,  3500 
sphiltenes ' 

•C 
•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

voll 
roll 

•C 
•C 
•C 
•C 
•C 
•C 
•C 
•C 
•C 
»C 
•C 
•c 
•c 

•API 
•API 
it'/l 

II'/I 

•C 
•C 
•c 

■inutts 

dynes/ci 
roll 

) •«/! 
«tl 

8 66/1161 
D 16/1161 
B 84/1161 
I 86/1161 
I 86/1161 
D 86/1161 
D 86/1161 
D 86/1161 
B B6/116I 
B 86/1168 
B 86/1168 
B 86/1161 
B B6/116S 
B 86/1168 
B 86/1161 

B 2BB7 
B 2B87 
B 2687 
6 2867 
B 2687 
I 2887 
B2BB7 
B 2687 

2687 
2BB7 
2687 
2687 
2887 

B 1298 
B 4152 
calculate 
calculate 
B 443 
B 443 
B 93 
B 2511 
B97 
B 1411 
B 1511 
I 4176 
6 1331 
B 2719 
B 2276 
B 2117(f) 

253.5 
270.5 
264.5 
297.0 
309.5 
323.5 
338.5 
359.5 

-J£2*£ 
-JbSfiJL. 

p.O 
-3-0 

140.0 JT 
187.5 
207.0 
241.0 
265.0 
284.5 

303.5 
321.5 
338.5 
356.0 
380.0 
402.5 
459.5 

0.8901 ?DW 

0.8902 PDW 
27.5 PDW 
27.5 SKG 
4.182 SB 
1.457 SB 

SI.5 RLT 
-14 SB 
-21 SB 
2 RLT 
1.5 RLT 
fail RLT 

30.2 JD 

0.63 
—IAC 

LC 

CHEHICAL 

Sulfur atZ       B 4294 
Acid Ruiber igKDH/g    B 974 
Acid Nutber igKOH/g    B 464 
Corrosion 8 lll'C I 131 
Carbon Residue 

on III bottois «tl       I 524 
Accelerated Stability ig/lllil    B 2274 
Accelerated Stability P/F t No.   BuPont F-21 

F-21 Color After B 1311 
Breakpoint Teiperature «C        I 3241 (b) 
FSII 
Neutrality 

(c) 
Acid/Neutral (d) 

COHBUSTION 

let Beat of Coibuitloi 
Rydrogei Content 
Carbon Content 
nVCj C/M Ratio 
Cetane luiber 
Cetane Indei (Usiaoj 
Cetane Indei (Using 
Biesel Indei (Using 
Blesel Indei (Using 
Aniline Point 
Aronatics 
Olefins 
Sattrates 
Conbustion Additires 
Ash 

TRACE HETALS 

Aloiinui 
Calciu 
Copper 
Iron 
Lead 
Nickel 
Silicon 
Potassiu 
Sodlui 
Vanidiui 

U/kg 
«tl 
■tl 

6 1298 value) 
B 4852 value) 
B 1296 ralue) 
B 4152 value) 

•C 
■tl 

roll 
■tl 
T/N 
■tl 

B2382 
PE24B 
PE24I 
calculate 
1413 
B974 
1974 
calculate 
calculate 
Bill 
HPLC 
B 1319 
RPIC 
(e) 
I4B2 

■pi »t 
ppi it 
ppt «t 
ppi «t 
ppi at 
ppi rt 

ppi at 
ppi vt 
ppi «t 
ppi «t 

B 3615 (g) 
I 3613 (g) 
B 3615 (g) 
B 3615 (g) 
B 3615 (g) 
B 3615 tgl 
I 3615 (g) 
B 3615 (g) 
B 3615 Igl 
B 3615 (g) 

0.63 
0.04 
0.03 
la 

0,17    , 
0.06 

j>assV,2.., 
. L3.5  

Neutral 

BD 
JG 
JG 
LC 

JG 
EZ 
LAC 
LAC 

LAC 

41.966 NS 
11.90 SEG 
87.11 SBG 

0.14/7.32 SEG 
38.7 PP 
41.0 SEG 
41.0 SEG 
33.4 SEG 
33.4 SEG 
49.60 LAC 
  
  
  
  

0.0001 RLI 

<0.02       JG&M1 
0.04 
0.11 
1.30 
0.06 
0.01 
<0.04 
<0.01 
0.14 
<0.03 

.—    Saturates    —     »Polars    —     tAromatics    — 

) 0 86 ity not be appropriate for soie high viscosity fuels. 
If this is the case, perfori D 1161. INDICATE P1ETK0D PERFDMEB 

) Co selected fuels only? is instructed by BTNSRDC. 

(d) Fed. Std. 791, lethod 51B1. 
(!) Test Rethod in W-F-BIIC, Appendix B; for survey fuels only. 
If) To be perfoned on conercial survey fuels only. 
I*\   *~*;n*d iCTK  a«+hnH iTattenturi 



i i—i r-\ r—i f—t    i     I   UIN r-v i_l   I   i_M i-J I tr tj- * < 

Ail  test nt^c^i with I 5 inanition in ASTR 11$t Mthods. 
Contact CTXSRX nth questions.     87NAVY157T 

Diti initiitidi .?;i°;.£J. 
Bite CoMlitKi   io-7-1" 

.J- 

nja PROPERTY 

DISTILLATION (a) 

Initill Boiling Point 
SI point 

III point 
ill point 
III point 
411 point 
Kl point 
6«I point 
711 point 
8il point 
9!I point 
952 point 
End point 
Residue 

Lost 

Initial Boiling Point 
51 point 

ltl point 
21! point 
511 point 
411 point 
511 point 
611 point 
711 point 
BEI point 
9il point 
951 point 
End point 

PHYSIC«. 

WITS 

•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
«c 
•c 
•c 
•c 
•c 

voll 
voll 

•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

TEST 
KTKOD 

D Bl/Ii6l 
D B6/116I 
B 66/1161 
D 66/1161 
B 66/1161 
B 86/1161 
6 66/1161 
6 66/1161 
B 66/1161 
B 66/1161 
B 86/1161 
B 86/1161 
6 86/1168 
6 66/1168 
B 86/1166 

0 2687 
6 28S7 

VALUE     INITIALS    FUEL PROPERTY 

CHEMCAl 

,,342.0  
—348..0..  

353..5 
~360.5_ 

FUEL   IDENTIFICATI 
ÜD10PBOP007       CO- \c 

TEST 
RETKOB 

J67...0. 

-380..J. 
.387. .J 
*397.0" 

26B7 
2887 
2887 
2867 
2887 

6 2687 
D 2687 
B 2887 
B 2B87 
B 2687 
B 2867 

407.5 

411.5 
  

4.5 
0.5 

247.5 
303.5 

MW 

320.5 
341 .5 

.  

357.0 
370.5 

1   383.5 

396.0 
409.5 
423.5 
441.0 

455.5 
494.0 

  

Sulfur •tl B 4294 
Acid Ruibtr igKOH/g 1 174 
Acid Nuiber igKOH/g 6 664 
Corrosion 3 lll'C B 131 
Carbon Residue - 

on III bottoi» •tl 1 524 
Accelerated Stability ig/16Bil B 2274 
Accelerated Stability P/F I «0. BuPont F-21 

F-21 Color After B 1586 
Breakpoint Teiperature •C B 3241 (b) 
F5I1 (c) 
Neutrality                Add/Neutral (d) 

0 37 
0 02 
0 02 
la 

-JL 
0~ 

.09 
18 

? 1 
. L: IA)  

  

Neutral L 

COKF'JSTIM 

Ret Heat of Coibustioa 
Rydrogei Cont-ent 
Carbon Content 
K/C| C/H Ratio 
Cetine luibtr 
Cetane Indei (Using 
Cetane Indes (Using 
Biesel Indes (Using 
Biesel Indei (Using 
Aniline Point 
Aroiatics 
Olefins 
5atarates 
Coibustioo Additives 
Asa 

«J/kg 
■tl 
vtl 

I 1258 value) 
0 4852 value) 
B 1298 value) 
D 4852 valuel 

•C 
■tl 

voll 
■tl 
T/K 
«tl 

6 2582 
PE 246 
PE 246 
calculate 
B 613 
t m 
B 976 
calculate 
calculate 
B 611 
HPLC 
B 1319 
KPLC 
(e) 
B 482 

42.508    »:; 
13.15    __^_ 
86.36    "s": 

0.15/6.57   S: 
49.8 
44.4 
44.2 
50.7 
50.5 
84.30 

5;- 

J5A 
LA 

<0.0001 
Specific 6rarity 8 15.6«C B 1296 0.8893 _ PDW 
specific 6ravity 3 15.6'C B 4652 0.8S97 " PDW 

VI fcravity (B 1298) «API        calculate      27.6        PDW 
VI 6ravity (B 4152) «API        calculate ...27.5 PDW, TRACE KETAIS 
/iscosity 3 4I«C ii'/»      I 445 19.10      RLT 
/iscosity 3 18I'C n>/s      B 445        „.3.665, 1LAC_ Aluiinui 
Hash Point «C B 93 162.5      RLT Cakiui 
:ioud Point 'C B 2581 -20       ...PDW* Copper 
>wr Point K B 97 -30 PDW Iron 
>eiuUification 3 25'C       linutes    D 1481 13 RLT Lead 
'41 or I 1581      , .L1.5        RLT ückll 
»ppearance I 4176 pass     ..R.LT_ Silicon 
kjrface Tension dynes/ci    B 1331       29.5 __ ..KB.. Potassiui 
later and Seiitent voll       B 2719      ,_^2i?^l _J^£ Sodlui 
'articulates (ml, 1000 )  ig/1        B 2276      *_0.J.0_ LC__ Vanadiut 
.sphaltenes      »tl B 2117(f) '„.-—.  Saturates 

I B 86 lay net be appropriate for sote high viscosity fuels. (d) Fed. Std. 791, eethod 5181. 
If this is the case, perfwi B 1161. 1KDICATE KETKCD PERfORMD le) Test Method in W-F-BI8C, Appendii 6) for survey fuels only, 

1 On selected fuels only) as instructed by BTKSRDC. (f) To be perforied on coaiercial survey fuels only. 

ppi «t B 3615 (g) 

ppl «t B 3645 (g) 
ppt «t B 3615 (g) 
ppl «t B 3665 (g) 
ppl ft B 3615 (g) 

ppi at B 3685 (g) 
ppt »t B 3615 (g) 

ppi «t B 3615 (g) 
ppi «t B 3615 Ig) 

ppi it B 3665 (g) 

,Polars   ~ , Aronia 

0.02  _JGj_ 

0.02 
<0.04 
0.01 
<0.01 
0.16* 

"<0.01 
"<0.04" 
<0.03 



«—HMI-NML- I b^t-<x *.. t-\ i  1UN     k—'F<o~roooi 7? <*/jVf /j-#7 

»11  tMt it^wi ilth i B disljmticn in ASTR till nthodi. 
Icw.tict DTÄSB.:C nth guntiont.        87NAVY141T 

Oiti IntUatedi ...il27~^_ 
Ditl Cotplitcdi "'"AQ-""S7_] 

rua PWPERTT 

DISTILLATION U) 

Initial Boilinj Point 
51 point 

III point 
2!I point 
3*1 point 
411 point 
HI point 
it: point 
7L1 point 
Eil point 
m point 
?:X point 
Erd point 
Rest due 
Less 

Initill Boilinj Point 
51 point 

III point 
III point 
HI point 
III point 
III point 
bll point 
781 point 
ill point 
ttl point 
J5X point 
Lnd point 

"HYSICAL 

Specific Gravity i 15.6"C 
ipe-cifie Gravity J 15.6'C 
fl Gravity (B I2?B) 
LP1 Gravity (D 4152) 
'iscosity 9 4I'C 
'ivcositr J Ht'C 
1 ash Point 
loud Point 
our Point 
eiulsificition J 25'C 
olor 
ppearance 
urface Tension 
ater and Sediient 
Articulates (ml, 2660 ) ig/1 
sphaltenes »tl 

UKITS 

♦C 

•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

voll 
voll 

•c 
«c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

•API 
•API 
li'/l 
u'/t 
•c 
•c 
•c 

itnutes 

dynes/ci 
voll 

UNITS 
TEST 

KTHOD 

TEST /£££#'   IVcC  t'l 
«ETKOD VALUE     INITIALS FUEL PROPERTY 

CKEKICAl 

B 66/1161 ...217..5__ JÖ2SL Sulfur 
6 B6/11M ..,238.0  Acid »uiber 
6 86/1161      248.0  Acid »utter 
B 86/1161      274.0  Corrosion 8 ltl*C 
S 86/1161      294.5  Carbon Residue 
D 86/1161 ._3_nj_  on 111 bottom 
D 86/1161 ._327i5  Accelerated Stability 
D 86/1161 ._339i5_  Accelerated Stability 
0 86/1161 .__350i5  F-21 Color After 
D 86/1161      364.0  Breakpoint Teiperaturi 
B 86/1161      382.5  FSII 
D 86/1161 .„fcOOiCL  neutrality Acid/Neutral (d) 
B 66/1161 __4_00.5 
B 86/1161      2.5* 
g B6/116I    2.0 

B 2B87 
D 2B87 
B 2687 
0 2887 
B 26B7 

26S7 
2BB7 

FLO.   IDENTIFICATIC 
IlDirD002Q^7^/^/<P^ 

■tl B 4214 
ijKOH/g 1 »74 
19KDH/9 B iM 

i in 

■t: 1 524 
■O/IlllI B 2274 
P/F I is. BuPoflt F-21 

B 1511 
•C B 3241 (b) 

(c) 

B 
B 
D 2B87 
D 2BB7 
B 2B87 
B 2BS7 
B 2887 
D 2BB7 

6 im 
B 4152 
calculate 
calculate 
B 445 
D 445 
B 13 
B 25tl 
B 17 
B 1411 
D 1511 
B 4176 
B 1331 
I 2719 
D 2276 
D 2117(f) 

148.5. 
198.5 
216.0 

. HW... 

252.0 
285.0 

,    310.0 
328.5 
344.5 
360.0 
377.5 
  

*.  42.3,5 
  

474.5 

C0HBU5TIDK 

Ret Heat of Coibust loo    lU/kg S 2382 
Hydrogen Content ■tl PE 241 
Carbofi Content etl PE 241 
H/Cj C/H Ratio calculate 
Cetane Muiber B 413 
Getane Indei (Usiag B 1298 value 1 1174 
Cetane lndei fDsing B 4152 value ) 1 174 
Biesel Indei (Usiig B 1298 value } calculate 
Blesel lndei (Using B 4152 value > calculate 
Aniline Point •C B 411 
Arontici ■tl HPLC 
Olefifls roll t 131? 
Saturates ■tx KPLC 
Cotbustion Additives Y/K (t) 
Ash ■tx B 462 

PDW 
PDW 

89.5 
-19 
-21 
2 

"LI.T" 
pass 

<o.ppr 
0.44 

KB 

LC 

TRACE KETAIS 

Aluiinua 
Calciu 
Copper 
Ire* 
lead 
Nickel 
Silicon 
Potassiui 
Sodlui 
Vanadiui 

Saturates 

ppi Rt 
ppi Rt 
ppi  Rt 
PPi «t 
ppi it 
ppi it 
ppi Rt 
ppi at 
ppi Rt 
PPI Rt 

,Polars  ' 

B 3685 
8 36*5 
B36IS 
B 3685 
I 3615 
I 3615 
I 3613 
I 3615 
B 3613 
B 3685 

lo) 
<g> 
(g) 
(g) 
(g) 
(g) 
(g) 
(g) 
Ig) 
(g) 

VALUE       I KIT 

J£ 

LC 

JG 

'LA 
LA 

LA 

0. 42 
0 03 
0 03 
la 

r 10 
85 

p 4 
L3.0 

Neutral 

42.572 
13.02 ' 

86.47 I 
0.15/6.64' 

46.8 " 
49.4 ] 

49.2 ] 
50.6 
50. 
"72 

5_ 
40 

NS 
_SH 

SV., 
_SH_ 
?? 
SH 

_SH_ 
_SKJ 

LA; 

<0.0001  RL 

0.02 JGc 

<Q,Q6..  
0.07 

0.04 

<0.03 

»Aromatics 

) D 86 lay not be appropriate for son hijh viscosity fuels. 
If this is the cast, perfpn I 116!. MICATE PIETHDD PERFDRKED 

) On selectid fuels on]yi as Instructed by CTKiROC. 

Id) Fed. Std. 7?1, lethod Sill. 
(e) Test Kethod in W-F-8I6C, Appendix 8) for survey feels only. 
If) To be perfoned on ccnercial survey fuels only. 



CHARACTERIZ <°»T I OfN4 
All   tut  llthodl ilth I D 
Contact DTÄSRDC nth overt 

 <riijnition »re AST« tut Kthodi. 
lon1'       87NAVY123T 

*   see   reverse   side 

FUEL PROPERTY 

BISTILUTIW (i) 

Initial (oiling Point 
SI point 
HI point 
21! point 
381 point 
41! point 
511 point 
611 point 
711 point 
en point 
981 point 
951 point 
End point 
Residue 
Lost 

Initial Boiling Point 
S! point 

III point 
211 point 
Ztl point 
411 point 
5«! point 
611 point 
71! point 
881 point 
til  point 
951 point 
End point 

PHYSICAL 

Specific Bravity 9 15.6«C 
Specific Bravity J 15.A«C 

VI Gravity (B 129B) 
kPI 6r »vity (B «32) 
'iscosity 9 4I»C 
'iscosity 9 lll'C 
lash Point 
loud Point 
our Point 
eiulsification } 23'C 
alor 
jpearance 
jrface Tension dynes/ci 
iter ind Sediient voll 

F=*F^O-TOCOI_ 

Bate Initiitidi ..__j_7-_87 

8»t» Cotpletedi .I3.z8~-iS2L._~ 

WITS 

•C 
•C 
•c 
♦c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

roll 
roll 

•c 
•c 
•c 
•c 
♦c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

'API 
•API 
it'/i 

M'/S 

•C 
♦C 
•c 

■inutes 

irticulates (ml,   3560 v  ig/] 
ph.l tenes rtl 

TEST 
HETHDD 

B u/mi, 
B 86/1161 ' 
B 86/1161 ' 
B 86/1161 ' 
B 86/1161 ' 
B 86/1161 ' 
B 86/1161 " 
B 86/1161 " 
B 86/1161 " 
B 86/1161 * 
B 86/1161 " 
B 86/1161 "" 
B 86/1161 "* 
B 86/1161 
B 86/1161 

Y 
Fl^L   IDENTIFICAT 

TF02N21L87   (HD4) 

VALUE     »IT]«.!    FUEL PROPERTY 

CKEKICAL 

WITS 

B2887 
B 2887 
B 2887 
B 2887 
» 2887 
I 2887 
B 2B87 
B 2887 
D 2887 
B 2887 
B 2887 
B 28B7 
B 28S7 

'JIZIJL 
_228"p 
.245.5 

J8L.£L 

3_36._5" 
l51_.£" 
36~9.5~ 
385^.5" 
388_.5~ 

1.0 

145.5 
"195.0 
208.0" 

PDW      Sttl'ur 
     Acid Nutber 

Acid Nuebrr 
Corrosion } m«c 
Carbon Residue 

» 111 bottois 
Accelerated Stability 
Acciler.tr. Stability 

F-21 Color After 
Breakpoint Teiperature      «C 
FSII 
neutrality Acid/Neutral 

>t: 
19KOK/9 
■9KOH/9 

itl 
•g/lllil 
f/f 4 do. 

JT 

TEST 
RETKOfi 

B 4294 
B 174. 
B 664 
I 131 

I 324 
B 2274 
BuPont 
B 1581 
B 3241 
(c) 
(d) 

VALUE      It 

0.76 

F-21 

(b) 

353.0 
"369.5" 
3S3.0 

468.0 

( 1298 
B 48S2 
calculate 
calculate 
B 443 
B 443 
B 93 
B 2311 
B 97 
B 1411 
B 1511 
B 4176 
B 1331 
B 271? 
B 2276 
B 2117(f) 

0.8900 PDW 
___0.8904 
...27.5 

PDW 
PDW 

27.4 
5.061 
1.626 

PDW 
RLT 
LAC 

81.0 
-20 

RLT 
PDW 

-24 

LI.5 
.    pass  
 2S_. 1__ 

0.74 

"LAC 

_LAC 
JD 

_LA£ 
~LC 

COKBUSTIOX 

let Heat of Coibustioo    W/kg 
Hydrogen Content *tX 
Carbon Content »tX 
hVC) C/K Ratio 
Cetine Ruiber 

-Cetane Indei (Using B 12?B value) 
Cetine Indei (Using B 4152 value! 
Biesel Indei (Using B 1298 value) 
Blesel Index (Using D 4852 value) 
Aniline Point »c 
Aroiatici «tl 
Olefins n\j 
SattratH «tl 
Cotbustion Additives Y/K 
Ash ,tl 

TRACE HETALS 

Aluiinui 
Calcine 
Copper 
Iroe 
Lead 
Nickel 
Silicon 
Potassiui 
Sodiai 
Vamdiui 

B 23*2 
H 241 
PE 248 
calculate 
B613 
B 976 
B 976 
calculate 
calculate 
B 611 
HPLC 
B 1319 
KPLC 
(e) 

B 482 

_A 1.960 

87.01 
0,14/7.05' 
41.4+2 

     Saturates   

ppi it 
ppi it 
ppi it 
ppi at 
ppi at 
ppi it 
ppi «t 
ppi it 
ppi it 
ppi it 

,Polars — 

D 86 lay not be appropriate for soie bigh viscosity fuels. 
If this is the case, perfori fi |16I. INDICATE P1ETH0D PERfORKEB 
On selected fuels only] as instructed by DTKSRDC. 

B 3685 (g) 
B 3685 (g) 
B 3615 (g) 
B 3685 (g) 
I 3615 (g) 

B 3615 (g) 
B 3615 (g) 
B 3615 (g) 
B 3615 (g) 

6 3615 (g)   0.06. 

^_,Aromatics     

Id) Fed. Std. 791, tethod Sill. 
(e) Test Method in W-F-BI8C, Appendii 
(f) To be perfoned on conercial survey fuel* r>«)v. 

i» B| for survey fuels only. 



* D613, It was difficult to obtain a «UM 
t  2  numbers. Stable reading for this fuel  Cetan„  , ±'     ^tane value may be 



en 
All trit «tthodi iltn i 0   _   tu 
Contact DTKSRDC nth quertioni. 

^R^CTERI2^TlOM 

lenation in ASTR tut Hthods. 
87NAVY123T 

*  see  reverse  side 

FUEL PROPERTY 

DISTILLATIDK (i) 

Initiil Boiling Point 
SZ paint 

III point 
211 point 
Ml point 
411 point 
5*1 point 
ill point 
711 point 
61: point 
91Z point 
93Z point 
End point 
Residue 
lost 

Initial Boiling Point 
SZ point 

III point 
211 point 
5*1 point 
411 point 
5*1 point 
611 point 
711 point 
611 point 
9tZ point 
95Z point 
End point 

PHYSIC*. 

Specific Brevity J 15.6« 
Specific Bnrity 3 15.4« 
API Gravity (fl 129BI 
API 6ravity it «32) 
Viscosity i 4I*C 
Viscosity i IBI'C 
Hash Point 
'loud Point 
»our Point 
»eiulsification 1 23*C 
älor 
ppearahce 
urfice Teasioa 
ater tnd Sediieat 
articulates (ml,   3560 
sphiltenes "  

PROTOCOL 
Bate Initlittdt ..7^7-87 
Bat» Cotplttidi 3j:ir52LZZI 

WITS 

•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

roll 
roll 

•C 
•C 
♦c 
•c 
•c 
4C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

TEST 
HETKOD 

I B6/U6I 
B 84/1161 
B 86/1161 
I 86/1161 
B B6/I16I 
B 66/1161 
B 86/1161 
B 66/1161 
fi 66/1161 
6 86/1161 ' 
B 86/1161 ' 
6 86/1161 ' 
B 86/1161 ' 
B 86/1161 
B 66/1161 

V 
FIEL   IDENTIFICA- 

TF02N21L87   (HD4) 

VALUE    IKJTIALS    FUEL PROPERTY 

CHEHICAL 

199.0 PDW 

J8§.0 
JÖLSL 
Ji.5_:0 
326-2 

151.0 
369.5' 

"385^.5" 
"388.5" 
l.r 
1.0 

B 2887 
6 2687 
B 26B7 
I 2887 
I 2887 
12687 
B2B87 
B 2887 
B 2887 
B 2687 
6 2887 
B 2887 
B 2887 

1.45 .,5 
"195.0 
208.0' 

_233.5 
264. 5_ 
296.0 

"320.5 
337.5 
353.0 

"369.5" 
393.0 

JT 

Sulfur 
Acid ttutber 
Acid ttueber 
Corrosion 3 IBI'C 
Carbon Residue 

on 111 bottois 
Accelerated Stability 
Accelerated Stability 

F-21 Color After 
Breakpoint Teiperature 
FSI1 

WITS 

■tl 
ijKOH/g 
ioKDH/g 

■tl 
■f/llltl 
P/P I «0. 

•C 

neutrality Acid/Neutral (d) 

TEST 
KETKOfi 

B 4294 
B 974 
B 664 
I 131 

BS24 
6 2274 
BuPont F-21 
B 1581 
B 3241 (b) 
(c) 

VALUE       I 

0.76 
0.04 
0 

"17 
04 

468.0 

COMUSTIOH 

Met Heat of Coibustios    M/kj 
Hydrogen Content rtl 
Carbon Content »tl 
R/C) C/H Ratio 
Cetine Muiber 

-Cetane Indei (Using B 1298 value) 
Cetane Indei (Using fi 4132 raluel 
Biesel Indei (Usiag B 1298 raluel 
Biesel Index (Using B 4IS2 raluel 
Aniline Point 
AroMÜcs 
Olefias 
Sattrates 
Coibustioo Additires 

TRACE KHALS 

'C 
■tl 

roll 
■tZ 
Y/M 
■tz 

12362 
PE 241 
PE24I 

calculate 
B613 
6 976 
B 976 

calculate 
calculate 
B6I1 
HPLC 
B 1319 
HPLC 
(el 
B 482 

ppi it 
ppi Ht 
ppi «t 
ppi «t 
ppi it 
ppi it 
ppi it 
ppi it 
ppi it 
ppi it 

I 3613 (g) 
I 3613 (g) 
B 36*3 (g) 
B 3613 (g) 
B 3613 (g) 
B 3615 (g) 
B 3615 (g) 
I 3615 (g) 
I 3615 (g) 
6 3615 (g> 

<0.02    JG&K 
0.05 
0.07 
0.26 

.0.02 
0.01 

<0.01 
0.03" 
0.12 

B 86 lay not be appropriate for soie bioh viscosity fuels. 
If this is the case, perfori fi 1161. INDICATE METHOD PERFORMED 
On selected fuels only) n instructed by DTkSRDC. 

id) Fed. Std. 791, tethod 5111. 
je) Test Method in W-F-8I8C, Appendix B| for survey faels only. 
If) To be wforted on coiierciil turv»v #<>* 1 < *,,}„ 



CHARACTERI ZATION      f=*RO-rOC:OL_ y 

All test iethod$ vith a D designation art AST« test «ethods. 
Contact CTNSRDC «ith questions. 87NAVY112T 

Date Initiated: „j5_;26_-_8_7. 
Date Completed: „ATÜTIL 

TEST   FUEL   SAMPLE   ID 
TFÖ8N19U87   (HD7) 

FUEL PROPERTY UNI1 

DISTILLATION (a) 

Initial Boiling Point •C 
51 point •c 

111 point •C 
21Z point •c 
MI point •c 
481 point •c 
5BZ point •c 
68Z point •c 
781 point •c 
881 point •c 
981 point •c 
951 point •c 
End point •c 
Residue voll 
Loss voll 

Initial Boiling Point •c 
5! point •c 

III point •C 
281 point •c 
38Z point •c 
4BZ point •c 
581 point •c 
68Z point •c 
7BZ point •c 
68Z point •c 
981 point •c 
95Z point •c 
End point •c 

PHYSICAL 

Specific 6raYity 3 15.6'C 

Specific Gravity J 15.6«C 

API 6ravity 10 129B) •API 
API Gravity (D 48521 •API 
Viscosity ) 4I*C •i'/S 

Viscosity 9 ill'C ■l*/S 
Flash Point •C 
Cloud Point •C 
Pour Point «c 
Deiulsification 1 25'C •inutes 
Color 

Appearance 

Surface Tension ■N/i 
Mater and Sediient roll 

Particulates   (2000 ml) •9/1 

TEST 
METHOD VALUE     INITIALS     FUEL PROPERTY 

CHEMICAL 

WITS 
TEST 

METHOD VALUE       INITIAL 

D B6/1168      207.5    .PDW.._ Sulfur «tl 
D 86/1161 "„2I2IJL ...1" Acid Nuiber igKOH/g 
D 66/1168 ___2_3.4_.J_.  A"d Nutber agKOH/g 
Ü 66/1161 .„221.A  Corrosion i UB'C 
D 86/1168 __.3AQ.-5  Carbon Residue 
D 86/1168 __3.6_Q__Q              on 18Z bottots wtZ 
D 86/1168 IÜ2-JQ  Accelerated Stability   ig/lllil 
0 B6/116B __.3_73.s_5  Accelerated Stability   P/F 4 No. 
D 86/1168 _._379_._5  F-21 Color After 
D 86/1168 387_._0  Breakpoint Teiperature      »C 
D 86/1168 396_-_Ö_ cr.ackingSII 
D 86/1168  _   _ Neutrality Acid/Neutral 
D 96/1168   
D 86/1168 _„I______ __ ™ 
D 86/116B __~„"™ _____ 

COMBUSTION 
i2887    _JJ58__ _J_T  
D 2887      _„_5l_„  Net Heat of Coibustion    W/kg 
D 2B87       _L__Q_  Hydrogen Content «tl 
D 2BB7       321„Q  Carbon Content »tl 
D 2B87      __.2A8.__5  H/Cj C/H Ratio 
D 28B7       366_5  Cetane Nuiber 
D 2BB7       AIL.9L  Cetane Index (Using D 1298 value) 
D 28B7       MI_-_Q  Cetane Index (Using D 4B52 value) 
D 2BB7       _Q8,_5_  Diesel Inder (Using D 12« value) 
D 2887       i„L_  Diesel Index (Using D 4B52 value) 
D 2BB7       _____  Aniline Point «C 
D 2887       "454.0 " Aroiatics vfc/I 
D 2BB7 495_._5_  Olefins voll 

Saturates vfc/2 
Asphaltenes «tl 
Coibustion Additives Y/N 

D I29B      __ 0 .892.5 _PDW_ Ash trtZ 
D 4852       0_J.92_9_LAC__ 
calculate ___2_7____ ~P~DW" 
calculate __2T.0_   LAC TRACE METALS 
D *«     _)____5 I_RLJZI 
D 445        "_T]__ ',KL% Aluiiftui ppi «t 
H '3         _._„__ _____ Calciui ppi Mt 
D 2588       =__2__ ______ Copper ppi »t 
& "         __-_! PJ_L_ Iron ppi wt 
D 1411   J_Q _y_J_, Lead ppi it 
D 151B  ~ 1__J "RLT_ Nickel ppi «t 
D 4176   J_ass RLJ_ Silicon ppi «t 
D 1331   _3Q__2_ _JTD  Potassiui ppi «t 
D 2719  I__Q__Q(_5_ "LAQ~ Sodiui ppi rt 
D 2276   j}_2_j j_C  Vanadiui ppi it 

0 4294 0.58 BD 
D 974 0.03 JG 
D 664 0.04 JG 
D 131 __la  _LC  

D S24 0.10 JG 
D 2274 0.14 EZ 
DuPont F-21 J_2_  _LAC_ 
D 15B8 L3.5 LAC 
D 3241 (b) 
(c) 
(d) neutral LAC 

0 2382 42.230 NS 
PE 248 12.53 SHG 
PE 241 86.58 SHG 
calculate 0.14/6.91 SfiG 
D 613 47.2 PP 
D 976 42.0 SHG 
D 976 42.0 SHG 
calculate 45.3 SHG 
calculate 45.3 SHG 
S 611 75.40 LAC 
P (3lf   
D 2319   

V Wt   

B 2M7 (e)   

(f)   

0 4B2 _<Q_QOQL RLT 

B 3615 (g) 
I 3615 <g) 
D 3615 (g) 
9 3615 (g) 
D 3615 (g) 
0 3615 (g) 
D 3615 (g) 
B 3615 (g) 
D 3615 (g) 
S 3615 (g) 

<0.02   JG&ML 
0. 10 
0. 02 
0. 

" <0 
08 
.01 

<0 .01 

<0 .04 
<0 .01 
<0 .04 
<0 .03 

a) D 86 lay not be appropriate for soie high viscosity fuels. 
If this is the case, perfroi D 1161. CIRCLE METHOD PERFORMED 

b) On selected fuels only; as instructed by DTNSRDC. 
c) Fed. Std. 791, lethods 5327,5338,5341; couercial survey fuels. 

(d) Fed. Std. 791, lethod 5111. 
(e) To be performed on survey fuels only. 
(f) Test Method in VV-F-BIIC, Appendix B; for survey fuels only. 
(g) Modified AST« lethod. 



CM*=*Fsi<=*c;TE:Ft i z^nr i orsi    F-FSO-TOCOI— 

All tut nthcdi fith i 0 diiijnjtion irt AST« test eethods. 
Contact DTKSRDC titn qveitloni. 67UAVY104T 

X 
Diti Initiated! Jizl&z&l. 
Diti Coepletidt .^lirfiZ. 

Fl*£L   IDENTIFICATIO 
TF07N11U87   (HD6) 

FUEL PROPERTY 

DISTILLATION Ul 

Initial Boiling Point 
5Z point 

III point 
2IZ point 
MI point 
4IZ point 
5IZ point 
611 point 
7IZ point 
BIZ point 
18Z point 
15Z point 
End point 
Residue 
Lost 

Initial Boiling Point 
31 point 

III point 
2IZ point 
311 point 
4IZ point 
511 point 
611 point 
711 point 
881 point 
WZ point 
9SZ point 
End point 

PHYSICAL 

Specific Brarity 3 15.i'C 
specific Gravity 8 15.6'C 
tfl Bravity (0 129B1 
IP I Gravity (0 4152) 
Viscosity 9 4I'C 
Viscosity » lil'C 
lasb Point 
:ioud Point 
'our Point 
»«•unification 9 23'C 
:olor 
ippearance 
Surface Tension 
later and Sedinent 
•articulates (ml,2000 
sphaltenes 

UNITS 

•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

voll 
voll 

•C 
•C 
•c 
«c 
•c 
•c 
•c 
'C 
•c 
•c 
•c 
•c 
•c 

•API 
•API 
aa'/s 
•■>/! 

•C 
•c 
•c 

linotes 

dynes/ca 
voll 

) «9/1 
' ttl 

TEST 
HETHOD 

D 86/11»! 

VALUE  INITIALS FUEL PROPERTY 

CKEHICAL 

201.5  PDW 

B 86/UW .,249-,Q 
287.5. t 86/1161 

» 66/1161 
D 66/1161 
D 86/1161 
D 66/1161 
B 86/1161 
D 86/1168 
D 86/1168 
D 66/1161 
D 86/1168 
D 86/1168 
B 86/1168 
B 66/1168 

B 2687 
B2BB7 
B2887 
B 2887 
B 2887 
B 2667 
B 2887 
B 2687 
B 2667 
B 2887 
6 2687 
B2887 
B 2687 

341, 
359. 

Sulfur 
Acid Nunber 
Acid Nutber 
Corrosion 8 166*0 
Carbon' Residue 

on 16Z bottois 
Accelerated Stability 
Accelerated Stability 

F-21 Color After 
Breakpoint Teiperature 

367.5 
372. 

3£9. 

_0_ 

JQ. 

.0 

UNITS 

wtX 
agKOH/g 
•gKOH/g 

•tl 
•9/tlltl 
P/F k No. 

TEST 
NETHOD 

D 4294 
»174 
B 664 
B 131 

B 324 
B2274 
BvFoflt F 
B 1561 
B 3241 (b) 
(c) 

21 

Neutrality 

CuKFUSTION 

Acid/Neutral (i*> 

158.5    JT 
2Q1-5 
242.0 
333.0 
362.0 
378.5 

3?2,Q 
404.5 
416.0 
428.5 
444.5 
458.0 
499.0 

let Heat of Coibustloo    M/kg »2382 
Hydrogen Content ■tl PE248 
Carbon Content «tl PE 246 
H/Cj C/H Rjtio calculate 
Cetane Nutber B 613 
Cetane Indei (Using B 1218 value) B 176 
Cetane Indei (Using 0 4852 value) B 176 
Biesel Indei (Using B 1218 value) calculate 
Biesel Indei (Using B 4652 value) calculate 
Aniline Point •C B611 
Aronatics •tl KPLC 
Dlefins voll B 1311 
Sat&ratei ■tl KPLC 
Conbustioa Additives Y/N (c) 
Asa •tl B482 

B 1218 
B 4852 
calculate 
calculate 
B 445 
B 445 
B13 
B 2388 
B 17 
B 1411 
B 1511 
B 4176 
B 1331 
B27I1 
B 2276 
B 2117(f) 

■P-S76Q 
0.8763 
30.0 
30.0 
12.00 

■2,?,1 
.ZL5.. 
^ZL 
-24 

0.5 
>ass 
30.3 
<0.005~ 
0.62 

. ?pw 
KWH 
PDW 
PDW 
LAC 
RLT 

KT.T 
PDW 

PPM  m 
RLT 
RLT 
JD 
LAC 
LC 

TRACE RETALS 

Alviinui ppt Bt B 3615 (g) 
Calciu ppa Mt B 3685 (g) 
Copper ppi et B 3613 (g) 
Iron ppn «t B 3685 (g) 
Lead ppn et B 3685 (g) 
Nickel ppa vt B 3685 (g) 
Silicon ppi at B 3683 (g) 
Potassiua ppn at B 3685 (g) 
Sodiun ppn et B 3685 <g) 
Vanadiui ppa tt B 3685 <g> 

Saturates   — -    ,Polars   - —    »Aroma 

VALUE      tNITI 

.0-35. JBP_ 
JG 

£L 
LC 

JG 
_EZ 

P. 2 _LA£. 
7-S «LAC. 

<0.01 
<0.01 
ÜL 

,0,-08 
0.19 

Neutral       LAC 

42.602 KS 
13.09 SEG 
86.34 SHG 

0.15/6.60 SKG 

48.0 SEG 
48.0 SKG 
55.3 SEG 
55.3 SHG 
84.60 LAC 

  

0.0001 RLT 

0.02 JG&KL 
0.09 
0.03 
<0.04 

■<o-p;. 
<0.01 
<0.04 
<0.01 
0.04 
<0.03 

) D 86 nay not be appropriate for son bigh viscosity fuels. 
If this is the case, perfora B 1161. INDICATE KETHOB PERFDRKED 

) On selected fuels only; as instructed by DTKSRDC. 

(d) Fed. Std. 711, aethod 5181. 
(e) Test Nethod in W-F-8I6C, Appendix B) for survey fuels only. 
(f) To be performed on coiiercial survey fuels only. 
1.4  M.j?>).J  1PTI 



CHARACTER I Z AT I ON      F^ROTOCOL 

All tfit atthDdi nith i D designation are ABTH tilt Nthodt. 
Contact DTNSRDC ■1th questions. 88NAVY011T 

Ottt Initiated! _2-2-88__ 
Diti Coipletedi _3_-.2-8.cL_ 

FUEL   IDENTIFICATION 

FUEL PROPERTY 

DISTILLATION (i) 

Initill Boiling Point 
SI point 
III point 
211 point 
3IZ point 
411 point 
511 point 
611 point 
7IZ point 
911 point 
911 point 
931 point 
Zr.i point 
Residue 
Lost 

Initill Boiling Point 
3Z point 
III point 
211 point 
3CZ point 
411 point 
HI point 
m point 
7IZ point 
BIZ point 
911 point 
95Z point 
End point 

PHYSICAL 

Specific Gravity 8 15.6'C 
Specific Gravity 9 15.6'C 
API Brivity (0 1298) 
API Brivity (D 4152) 
Viscosity i 4I'C 
Viscosity 1 lll'C 
Flash Point 
Cloud Point 
Pour Point 
Detulsification i 25'C 
Color 
Appearinc« 
Surface Tension 
Intirfadal Tension 
later and Sediient 

UNITS 

•C 
•C 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 
•c 

voll 
voll 

•C 
•C 
•C 
•C 
•C 
•c 
•c 
•c 
•c 
«c 
•c 
•c 
«c 

•API 
'API 
11'/s 
M>/| 
•C 
«c 
•c 

ilnutti 

dynes/ca 
dynes/ca 
voll 

TEST 
METHOD VALUE  1K1TIALS FUEL PROPERTY 

CHEMICAL 

Particulites      2000 ml   »g/1 

D B6/116I ..30Q...0 _ PDW_. Bui fur 
D 86/1161 __3_fL--  Acid Nuiber 
D 86/1161 __33_2_,.-L "_"__ Acid Nuiber 
D B6/U6I   ~Sl¥Sl" " Corrosion 3 lll'C 
D B6/I16I ".346..V* "__""" Cirbon Residue 
D B6/1I6I   JXLÖ W m bottoai 
D 86/1161 \li8jj  Accelerited Stability 
D 86/1161    365.0"  Accelerated Stability 
D 86/1161 .'3J3L.5..  F-21 Color After 
D 86/1161 „38.^.0.  Breakpoint Teiperature 
D B6/116I __4.Ql.wO-. ...1.1 "" 
D 86/1161 _---—„ . ___ Neutrality      Acid/Neutral Id) 
D 86/116S . 4Ö6.Ö 
D 86/1161 .T.-Q-.-". . 
D 86/1161 [.US. " 

"""  COMBUSTION 
"■ 28B7  „21 ?_._0-. MW  
" 2887  I"? 83"."!" ..'.'.'... "«* «"t of Coabustlon HJ/k| 
D 2887  __3_31___  Hydrogen Content      utl 
D 2887  „3J__>_._Q_  Carbon Content       utl 
D 2BB7  ___L__Ü_C  H/C| C/H Ratio 
D 2887  „3A9.1.5-  Getane luiber 
" 2B87  ._3_t_0 ._0 __ Cetane Index (Using D 1298 value) 
D 2BB7  _.3_7_1___)__ '"."... Cetane Index (Using D 4132 value) 
D 2B87  „383...0.  Diesel Index (Using D 129B vilue) 
D 2BB7 .'SsS.Ji  Biesel Index (Using D 4152 vilue) 
D 2B87  „4.23..J..  Aniline Point       «C 
D 2887  ..kkl^d    " H 9»M "tl 
D 2887  „502..5 " H beta/alpha        «tl 

H olefin «tZ 
H iroiatlc/totil »tZ 
H total utl 

D 1298 0.9397 PDW Coibustion Additives Y/N 
D 4tS2      __£_?.._..??.?.. Ash «tl 
calculate 1 ?_-_l      _PpW Asphalten» »tZ 
calculate __!§_-.-.. _?].¥__ 
B 443    1§.89""RLT"" TRACE METALS 
»*«    ..'Lkz'L _£LT_ 
B 93 _ 146 _      RLT_ Aluiinui 
D ""      _.-?6 _PDW__ Cildua 
0 " ..-21 .?DW„ Copper 
' lM1 2Ji JAQ~ Iron 
■ 1511     . jj.-Q... .LAC.. Ltal 
* *«*        pass       _LAC Hickel 
1 »"I      .-3.2_.0__. _JD_J Silicon 
B 1331      „iÖjuÖ... _JJi  Potassiui 
D 2719 a.ü.dll LAC Sodiua 
B2276      ..1.Ü5... ".LQ*.". Vwidiui 

TEST 
UNITS METHOD VALUE INITIALS 

Htl D 4294 1.19 JG 
■gKDH/g D 974 0.05 JG 
igKOH/g D 664 0.08. JG 

1 131 ..la  _L£_„ 

«tl 
■g/ltlil 
P/F t No. 

D 324 
D 2274 
DuPont F-21 
D 1511 

0.17 
-ÄIIY... 

PI 
"T3V5""" 

JG 
-EZ-" 
LAC 

"LAC" 
•C D 3241 

(c) 
(b) 
  

jQe.ui.t_al -LAC. 

1 2382 
PE 241 
PE 241 
calculate 
D 613 

41.310  NS 
11.40     SHG 
86.§2     §HG 

Q--U__7-,62.J-LLG 
33.8      PP 

D 976 33 .8 SHG 
D976 
calculate 

„;_3._8„_ 
26.3 

_SH£_ 
SHG 

calculate 
D 611 

..Ho. 
58 

_3_._ 
85 

.Süß.. 
LAC 

PNHR 
PNHR 
PNNR 
PNHR 

67.26 
-_J_-J.9_„ 

8.61 

-DJ____ 
DD 

-HD.... 
DD 

PNKR 
(e) 

...l-l. .2.4. -EC... 

B 482 ""Ö*.ÖÖ"l3 "RLT"_] 

B 2817(f) 

PP» »t D 36B5 (g) 
PP« »t B 3615 (g) 
PpiKt B 36B5 (g) 
PP" "t B 3685 (g) 
PP» «t D 3685 (g) 
PP» »I D 3615 (g) 
ppmt D 3615 lg> 
PpiNt D 3613 (g) 
ppmt D 3615 (g) 
PP» »t D 3615 (g) 

<0.05_ 
~<Ö".Ö6 ~ 
"~Ö~~Q2__ 
__ Q. .2 
--5-J5I-. 

•Sfcah 
0.02 

_"Q-_Q_4.__ 

MLS.JG 

(a) D 86 lay not be appropriate for son high viscosity fuels. 
If this is the case, perfori D 1161. INDICATE METHOD PERFORMED 

(b) On selected fuels only; as Instructed by DTNSRDC. 
(c) Fed. Std. 791, tethods 5327,3331,3341; couercial survey fuels. 

(d) Fed. Std. 791, lethod 5111. 
(e) Test Method in VV-F-8IBC, Appendix Bj for survey fuels only. 
(f) To be perforied on couercial survey fuels only. 
Ig) Modified ASTM lethod. ITKCMIMH 
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APPENDIX D2
CONTAMINATION/DEGRADATION PROTOCOL
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BF02V13L36 
J 0/22/87 !11/12/87 12/02/87 01/19/88 02/10/88 !03/10/83104/10/33* 

Specfic 
Gravity 
ASTM D 1298 

0.8373 0.8373 0.8413 0.8363 0.3373 (0.3373 

Viscosity 
0 40 C 
ASTM D 445 

3.33 3.29 3.64 3.33 3.29 |3.33 

Color 
ASTM D 1500 

1 . 0 1 .0 1.5 1 .0 0.5 | 1 .0 

Appearance 
ASTM D 4176 

Pass Pass Pass Pass Pass |Pass 

Accelerated 
3tability<a>' 
Oupont F-21 

P-1-1.0 P-2-1.0 P-5-1.5 P-4-2.0 F-9-1.5 (P-1-1.0 

Particulates 
<b> 

ASTM D 2276 
0.3 1 .0 0.8 0.3 0.3 | 0.3 

Accelerated 
Stability(c) 
ASTM D 2274 

0.26 0.42 0.59 

Water & 
Sedimentec) 
ASTM D 2274 

<0.005 <0.005 <0.00^ 

0" 
*   Represents  BF02V3W8? 



TF26P22Y8? 
j10/22/87111/12/37)12/02/87|01/I 9/38|02/10/88]03/10/38[04/10/88* 

Specfic     |        ||        |        |        |        | 
Gravity     J0.8170  j 0.8165  1         I         j         |         | 
ASTM D 1293 |         |         |         |         |         j         | 

Viscosity   j         j         j         j         j         j         j 
C' 4 0 C      |1.53    | 1 .53    |         |         |         |         j 
ASTM D 445  1         1         1         1         j         |         | 

Color       j < 0.5    JO.5     1         1         1         1         1 
ASTM D 1500 I         |         |         |         |         |         | 

Appearance  jPass    IPass    I        I        I        I        I 
ASTM D 4176 |         |         |         |         |         |         | 

Accelerated jj         j         j         j         j         jj         j 
Stability<a>|P-2-0.5 |P-1-<0.5J         III! 
Dupont F-21 j         j         j         j         j         |         j 

Particulatesj        11111! 
<b>     |0.7     |0.6     1         1         1         1         1 

ASTM D 2276 |         |         |         |         |         |         | 

Accelerated I        j        j        j        j        j        j 
Stability<c>|0.20    jO.35    1        1        1        1        I 
ASTM D 2274 |         |         |         |         |         |         | 

Uater &     |        |        |        |        |        |        | 
Sedinent<c) |<0.005  |<0.005  1         1         1         |         | 
ASTM D 2274 1        I        I        |        j        |        j 



TF10N1SY87 
ft 0/22/87 111/12/87112/02/87|01/19/88f02/10/38{03/10/38|04/10/33* 

Specfic              I                       I                      I                      I                      I                       I                       I 
Gravity              j0.8894      j0.8899      I                      I                      I                      I                       I 
ASTN   D   1293    |                        |                       II                       1                        1                        1 

Viscosity        1111111 
3   40   C                 |4.27           |4.24           |                       |                      |                      |                       | 
ASTM   D   445      1                       1                      1                       1                      1                       1                       1 

Color                   j2.0              |2.0              j                       |                      |                       j                       j 
ASTM   D   1500   |                       |                      i                       |                      |                       |                       | 

Appearance      |Pass           {Pass           II                     1                      1                      1 
ASTM   D   4176   |                        |                       |                        |                       j                        |                        j 

Accelerated   j                       j                      1                      1                      I                      1                       1 
Stability«: a >|P-2-3. 5   |P-1-4.5   j                      j                      j                      j                       | 
Dupont   F-21    j                       |                      |                      j                      j                       |                       j 

Particulates j                     j          jt       j                     I                    |                     |                     | 
<b>             |0.2             |3.2             |                     |                     |                      |                      | 

ASTM   D   2276    |                        |                |                        I                       |                       |                        | 

Accelerated   I                      I                     1                      !                     1                      i                      I 
3tability<c>|0.28           J0.29           1                      I                      1                      1                       1 
A3TM   D   2274    j                        |                       1                        1                       1                        !                        ! 

Water   &             |                      |                     |                     |                     j                      II 
3ediment<c>   |<0.005      |<0.005      III!! 
ASTM   D   2274   |                       1                      1                       1                      1                       I                      1 

* e*o*twUi ?vPhocA Tb/cv^K c*~ 



TF09NMS87 
J J0/22/87)11/12/87f12/02/87}01/19/88|02/10/88J 03/10/38)04/10/88* 

Specfic              II                      1                      1                      1                      1                       1 
Gravity              j0.8894      j0.8899      11111 
ASTM   D   1298   |                        |                       |                       |                        |                       |                        f 

Viscosity        |                     j                     j                     |                     |                     |                      | 
C   4 0   C                {18.73         |19.01         |                      |                      |                      |                       | 
ASTM   D   445      1                        1                       1                        1                        1                        1                        I 

Color                   j 1 . 0              | 1 .0              j                      1                       1                      I                       1 
ASTM   D   1500    |                        |                        |                       |                        |                       |                        | 

Appearance      (Pass           jPass           |                     III                      j 
ASTM   D   4176    |                        |                        |                       I                        j                       |                        | 

Accelerated   j                     j                     II                     1                     1                      1 
3tability<a>|P-1-1 .5   |P-1-2.0   I                     I                      |                     |                      | 
Dupont   F-21    |                       j                        |                       j                        j                       j                        | 

Particulatesj                     111111 
<b>              |0.6              |0.6              1                      1                      1                      1                       1 

ASTM   D   2276   I                        I                        |                       I                        I                       1                        I 

Accelerated   j                     j                     j                    I                     I                    j                     I 
Stabi1ity<c>j0.26           J0.30           j                      j                      j                      j                       j 
ASTM   D   2274   |                        |                        |                       |                        j                       |                        | 

Water   &             j                     j                     j                     j                     II                      1 
Sedinent<c)   |<0.005      |<0.005      1                      1                      >                      I                       I 
ASTM   D   2274   1                       1                      1                      1                      1                      |                       | 



TF01N01S8? 
10/22/87 11/12/87 12/02/87 01/19/83 02/10/88 03/10/88|04/10/88* 

Specf ic 
Gravity 
ASTM D 1298 

0.8697 0.8697 0.8686 0.866 0 0.8692 j0.8697 

Viscosity 
8 40 C 
ASTM D 445 

5.93 5.94 5.96 5.97 5.97 15. 96 

Color 
ASTM D 1500 

0.2 0.6 1 .2 K3* 1 .4** \2jjt4 

Appearance 
ASTM D 4176 

Pass Pass Pass Pass Pass {Pass 

Accelerated 
Stability(a) 
Dupont F-21 

F-18-3.0 F-18-3.0 F-19-3. 0 F-19-4. 0 F-3-2.5 | P-1-4.5 

Particulates 
<b> 

ASTM D 2276 
0.2 0.6 1 .2 Li* M* \2j4 + 

Accelerated 
Stability<c) 
ASTM D 2274 

1 .85 1 .90 2.20 1 .80 1 .62 

Water 8. 
3edinent< c > 
ASTM D 2274 

<0.005 <0. 005 < 0 . 0 05 <0.005 <0.005 

* &CC&M. P*oWl T<M*^ 



TF02N21L87 
} 1 0/22/87 I 11/12/87 | 12/02/87} 01/19/881 02/1 0/88 \ 03/1 0/33|04/10/88* 

Specfic     |         |         I         I         I         1         I 
Gravity     |Ö.8894  |0.8899  |0.8899  j0.8916  |0.8899  j         (0.3899 
AST« D 1298 |         |         |         1         1         1         1 

Viscosity   j        j        1        1        t        1        1 
9   40 C       |5.08    |5.03    |5.02    |5.05    {5.05    |         {5.03 
ASTM D 445  |         |         1         1         1         1         1 

Color       12.0     |2.0     |2.0     |2.5     |2.0     |         |2.5 
ASTM D 1500 |         |         |         I         1         1         1 

Appearance  {Pass    |3ass    {Pass    |Pass    IPass    j        jpass 
ASTM D 4176 {         !         I         I         I         I         I 

Acc&lsrdtfid 1          I          I          1          I          I          I 
3tability<a>{P-1-3.5 |P-1-3.0 {P-1-3.5 |P-2-4.5 |P-2-4.0 |         (P-1-4.0 
Dupont F-21 j         |         |         |         I         I         I 

Particulates|        j        I        I        I        I        I 
<b>     }0.4     JO.4     |0.1     j 0.3     {0.4     {         |0.6 

ASTM D 2276 |         |         l!i         i         1 

Accelerated j        |        j        I        j        1        1 
StabiIity<c)|0.19    |0.27    {        |        {        II 
ASTM D 2274 |         1         1         1         1         1         1 

Water &     |        |        I        i        !        1        1 
Sedi«ent<c) |<0.005  |<0.005  j        1        1        1        1 
ASTM D 2274 |         1         1         1         1         I         1 



TF0SN19US7 
10/22/87 11/12/87 12/02/87 01/19/38 02/10/88 03/10/88 04/10/38* 

Specfic 
Gravity 
AST« D 1293 

0.8927 0.8927 0.3927 0.3927 0.8922 0.3927 0.3927 

Viscosity 
3 40 C 
AST« D 445 

12.15 12.03 12.07 12. 00 12.06 12. 02 12. 05 

Color 
AST« D 1500 

1 .0 1 .5 1 .0 1.0 1 .5 1 . 0 1 . 0 

Appearance 
AST« D 4176 

Pass Pass Pass Pass Pass Pass Pass 

Accelerated 
3tability<a> 
Dupont F-21 

P-1-2.5 P-1-2.5 P-1-2.5 P-1-2.5 P-2-2.5 P-2-2.5 P-1-2.5 

Particulates 
<b> 

AST« D 2276 
0.5 0.8 0.5 0.5 1 . 1 0.6 0.5 

Accelerated 
Stabi1ity<c ) 
AST« D 2274 

0.35 0.50 

Water & 
3ediment< c ) 
AST« D 2274 

<0. 005 <0. 005 



TF07N11U97 
10/22/87 11/12/87 12/02/87 01/19/88 [02/10/88 03/10/33 04/10/83* 

Specfic 
Gravity 
ASTM D 1293 

0.8756 0.8756 0.3751 0.8745 0.8751 0.3756 0.3751 

Viscosity 
ö 40 C 
ASTM D 445 

11 .88 12. 00 12.01 12.00 12. 03 12.03 12. 03 

Color 
ASTM D 1500 

1 .0 1 . 0 1 .5 1 .0 1 .0 0.5 1 .5 

Appearance 
ASTM D 4176 

Pass Pass Pass Pass Pass Pass Pass 

Accelerated 
Stabi1ity< a > 
Dupont F-21 

P-2-2.0 P-1-2.5 P-4-2.0 P-1-2.0 P-4-2.0 P-4-2.5 P-2-2.0 

Particulates 
<b> 

ASTM D 2276 
0.2 0.8 0.6 0.3 0.5 0.7 0.3 

Accelerated 
Stabi1ity<c > 
ASTM D 2274 

0.43 0.48 

Water & 
Sedinent< c ) 
ASTM D 2274 

<0.005 <0. 005 



TF34N28Ü88 
f50/22/87111/12/87|12/02/87|01/19/88}02/10/38{03/10/38|04/10/38* 

Specfic     1        1        1        1        1        i        1 
Gravity     1        1        1        1        1        |0.9390  j0.9390 
ASTM D 1298 |         1         1         1         1         1         1 

Viscosity   I        1        1        1        1        1        1 
0 40 C       |         |         |         |         I         |13.70   |13.73 
AST« D 445  |         |         I         1         1         1         1 

Color        |         |         |         |         I         |2.0      |2.5 
ASTM D 1500 |         |         I         I         I         I         I 

Appearance  |        |        j        1        1        (Pass    fPass 
ASTM D 4176 |         |         1         j         1         1         1 

Accelerated j        |        J        it        1        1 
Stability<a>|        i        i        t        1        |P-2-3.0 (P-1-3.0 
Dupont F-21 j        j        j        j        |        |        j 

Participates j        1        1        1        1        1        1 
<b>     |        |        I        1        1        |1 .2     |1 .1 

ASTM D 2276 |         |         |         I         II         1 

Accelerated |        |        1        1        1        1        1 
Stabi1ity<c>|        j        11        II        1 
ASTM D 2274 |         1         1         1         1         I         1 

Water i.     j        I        I        1        j        1        1 
Sedimentec) j        |        1        1        1        1        1 
ASTM D 2274 |        j        I        1        !        1        I 
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Figure E1.  Detroit Diesel 6V-53N Engine Installed on Test Stand with 300-HP Universal Absorbing/Motoring Dynamometer.



Figure E2.  Starboard View of Detroit Diesel 6V-53N Engine with Intake Air and Exhaust Systems Installed.



Figure E3.  Detroit Diesel 6V-53N Engine Port View.



Figure E4.  Cummins Engine Company NH220G Engine Installed on Test Stand
with 630-HP Absorbing Dynamometer.



Figure E5.  Starboard View of Cummins Engine Company NH220G Engine with Intake Air and Exhaust Systems Installed.



Figure E6.  Cummins Engine Company NH220G Engine Port View.



Figure E7.  Auxiliary Lubricant Heating System Utilized with Cummins Engine
Company NH220G Engine to Reduce Fuel Consumed During Engine Warm-up.



Figure E8.  Flotron Measurement System and Constant Level Day Tank Utilized for Mass Fuel Flow Measurements with Both
Engines.



Figure E9.  Wager P6 In-line Opacity Smoke Meter Mounted to Exhaust System.
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APPENDIX F1
DDC 6V-53N DATA SHEETS

FUEL BLEND BF02
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i

APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page 1 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Test Procedure Checklist 

Engine Type:   PDA 6V-53N     Engine Tester;  BFLRF(SwRI) 

Fuel Blend: J}f-3   ^/'/.Kdff'/^        Date: A-<9~$7 

Test Procedure 

Flush Fuel System with BF-2 

Engine Warmup 

Clean Smokemeter Lenses 

Full Rack Power Check with BF-2 

Compute Corrected Power Levels 

Compare to 95% Confidence Bands of BF-2 Performance 

Determine Action; i.e. continue or contact DTNSRDC 

Flush Fuel System with ^/^^   Blend 

Engine Warmup 

Clean Smokemeter Lenses 

Complete Performance Testing Load-Speed Matrix 

Flush Fuel System with BF-2 

Engine Warmup 

Clean Smokemeter Lenses 

Full Rack Power Check on BF-2 

Compute Corrected Power Levels 

Compare to 95% Confidence Bands of BF-2 Performance 

Determine Action; i.e. continue or contact DTNSRDC 

Flush Fuel System with Q£^j£l      Blend 

Engine Warmup 

Clean Smokemeter Lenses 

Complete Performance Testing Load-Speed Matrix 

Step 

1. 

initials 

6.1.A 
2. /,;.# 

3. &./.A 
4. 6.L.A 
5. /,.i. A 
6. 6r-l.fi. 

7. 6-.JL.fi 

8. &.L.A 
9. £./■/ 
10. 6,1.* 
11. /r.L.fi 
12. tr.L.A 
13. tr.l.A 
14. L.L.A 
15. a. A 
16. 6-.1-A 
17. tr.L.A 
18. I.LP. 
19. tr.l.A 
20. t,.l.* 
21. b.L.A 
22. tr.Lll 



Page 2 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine   Type:        PDA   6V-53N Engine   Tester;      BFLRF(SwRI) 

Fuel  Blend: Af-2  J/-/Sj99-/e      Date:   ^-/-^7 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

AÜIM  £121112, 

mm  emu % 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend: Bf'2-     Ah IStff-E 

Run   #      RAW   File AVG   File 

_L_ wm mi2i 

ft>      Shu//M S)ju//3* 
JJ_   ffl/W /)//l/d9 
J^_   0M/36 QP/I3Y 

H_ mum. a mm 

2800 I 
2500 £ 
2200 -3 
1800 1 
1400 J 

Speed CBHP 

2800 Full- -Rack 

2500 Full- -Rack 

2500 145 

2200 Full- -Rack 

2200 100 

1800 Full- -Rack 

1800 100 

1800 54 

1800 20 

1400 Full- -Rack 

1400 28 iL.   0//Y/     <tu//*2 



Page 3 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: DDA 6V-53N Engine Tester;  BFLRF(SwRI) 

Fuel Blend: RF'3.    M'lMJf ~F        Date: &-/&'■?? 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

DPA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800 

2500 

2200 

1800 

1400 

JJL 

/f 
-20- 

mm.  miiäZ 

PDA 6V-53N Speed-Power Points for Performance Evaluations 

Fuel Blend: H^l       Al-/S?1?~P 

Speed 

2800 

2500 

2500 

2200 

2200 

1800 

1800 

1800 

1800 

1400 

1400 

CBHP Run # 

Full-Rack 

Full-Rack 

145 

Full-Rack 

100 

Full-Rack 

100 

54 

20 

Full-Rack 

28 

23. 
RAW File  AVG File 

J)P//SS 

A/o in i 
write 

4L 

H3L 

M//69 

sift/si 
nju/ts(> 

mitt*? 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO._Z_FUEy£^ATE££iZPAGE_^_ 

Operator Mß* 
Time 
Test Hour 
Speed, RPM 2R0O 0<3X> <h#> 
Lood. lb—ft 
Fuel Flow, lb/hr 

,2S2/ 

Exh. Opocfy, % 

TEMPERATURES, DEG. F 
Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhouat Cyl. L3 
Exhouat Cyl. R1 
Exhouat Cyl. R2 

mc'/ss£. 

m m± 
*f-X<IJ> 

7SQ 

Exhouat Cyl. R3 
Exhouat Common 
Woter In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Alrbox 
Wet Bulb 
Dry Bulb 

fad 
J£ 
%o 
HSC w> 
£L 

WD.3 
ist 

m 
%& 

%& 

po 

ISL m. 
9H' %jV_ 

& 

J^L 

m: 
PRESSURES, PSIG 
Oil Gallery SlL. 
Air After Blower 
Fuel Tronafer 

LOW PRESSURES 
Intake Voc., In.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

11- 
%0_ 

/£.*> 
>T 

Ut 

1LC&. 

&£ 
11° 33.0 

230- 

fyd 

2SCL 
532. 
5JD 

JSL 
I£L 

H 
Q&_3& 

M 
]32L 

n^ no 

£2 
33 

.( 

M.*ito.o: 

M 
M 
J_ 

11 

&&L 

1%® (pö 
n& 3?** 
<£S 

te_(S£- 
2S2. 
££ 
20O 

M 
ffo 

3&. 

iOiK_Z 

Ä 
QA 

660 
2& 
&> 

m. 

M. 

Jed m 
1%V 
no 

vM 
21 

TttTzfo 

Ml m 

OL 
ES 

1£ no 

m ao 
%o 

21 

2£ 

Ü2-1& 

f0£ 
22» m 
?%£> 

21Z'2$A-'. 

&2 
UL 
&0 

J_ 
MQ3 

lX£> 

n*l 

M 
%o 

IM 

1 



Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

c> 

37060*3.103427 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 75.632 .051 24.240 .028 
Wet Bulb Temperature, F 74.617 .047 23.676 .026 
Pll-Baro <Vent), "Hg ABS 29,033 .000 98.316 .001 
P3 C3 Fuel Pressure,psig 75,999 .420 524,00 2.398 
P4 C3 Oil Pressure, psig 53.681 .019 370.12 .134 
P5 C3 Airbox Pres., psig 4.737 .015 32.661 .102 
P10 C3 Exh Comm, inH20g~ 27.982 .209 6,963 ,052 
Pi) C3 Intake Vac,inH20v 15.682 .075 3,902 .019 
P12 C3 Blouby, inH20g .047 .006 ,012 .001 
C3 Speed, RPM 2799.6    2,552   2799.6    2.55 
C3 Fuel Flow, lb^hr 78.413 1.371 35.568 .849 
C3 Smoke, V. 3.904     .265    3.904     .265 
Cell 3 Load, lb-ft 348.15    1.393   472.03    1.889 

21 0 
316 
238 
437 
263 
788 
462 
083 
089 
091 
022 
1 09 
149 

Horsepower 185.58     .825   138.37     .615 
Corrected Horsepower 197.41 .878 147.18 .655 
BSFC, lb/hp-hr .423     .009     .257     .006 
Corrected BSFC .397     .009     .242     .005 
Relative Humidity 95.430     .098   95.430     .093 
Reference Pressure, inHg 

75.632 . 051 24.24 0 
74.617 . 047 23.676 
29,033 . 000 93.316 
75,999 .420 524.00 
53.681 . 019 37 0.12 
4.737 . 015 32.661 

27.982 .209 6.963 
15,632 . 075 3.902 

. 047 . 006 .012 
2799.6 2,552 2799.6 
78.413 1 .371 35.568 
3.904 .265 3.904 

348.15 1 .393 472.03 
760.30 .379 404.61 
313.77 .569 434.32 
899.99 .423 432.21 
822.05 .787 438.92 
912.05 .473 488.92 
928.85 1 .413 493.25 
466.21 .832 241.23 
156.76 . 150 69.309 
169.86 . 161 76.539 
243.83 . 164 117.63 
92.713 . 039 33.730 
102.29 . 196 39.049 
193.94 .263 89.967 
185.58 .825 138.37 
197.41 .373 147.18 

.423 .009 .257 

.397 . 009 .242 
95.430 . 093 95.430 
37.524 127.07 



•■JAW HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DH1112 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
r'eak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Del ay    : 
Centroid Phasing : 
Centre id Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217,9 oz 

21.0 to 1 
13 BTDC 

1 SO.0 degrees 
37.52 in-Hg 
28 0 0 RPM 
348.2 lb-ft 
78.4 lb/hr 
135.64 bhp 
.422 lb/bhp-hr 

27.62 kwVcyl 
9.266 MPa 
459,9 kPa/deg 

40.5 Joules/deq 
1152.41 Joules 
76.2 X 
39, 1 X 
32.7 X 
7.8 degrees 
199.1 degrees 
11.38 J/degree 
29.4 degrees 

,26406 



87060-5. 1 051 14 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 76.239 . 1 18 24.577 . 066 
Wet Bulb Temperature, F 74.767 . 066 23.759 . 037 
Pll-Baro <Vent>, "Hg ABS 29.033 , 000 98.316 . 002 
P3 C3 Fuel Pressure,psig 74.225 . 190 511.76 1,310 
P4 C3 Oil Pressure, psig 52.044 . 017 358.83 .117 
P5 C3 Airbox Pr«s.,   psig 3.700 . 024 25.513 . 163 
P10 C3 Exh Comm, inH20g 23.720 . 131 5.9 03 . 045 
P11 C3 Intake Vac,inH20v 12.146 . 092 3. 023 . 023 
PI 2 C3 Blouby, inH20g . 021 . 005 .0 05 . 001 
C3 Speed, RPM 2501.6 2.577 2501.6 2.577 
C3 Fuel Flow, lb/hr 76.017 2.305 34.481 1 .272 
C3 Smoke, V. .431 . 103 .431 . 1 03 
Cell 3 Load, lb-ft 380.36 1 . 063 516.33 1 .441 
Kl C3 Exhaust 1, F 791.80 .266 422.11 . 148 
K2 C3 Exhaust 2, F 831.63 .5 09 444.24 .233 
K3 C3 Exhaust 3, F 929.72 1 .260 498.73 .700 
K4 C3 Exhaust 4, F 815.23 .751 435.13 .417 
K5 C3 Exhaust 5, F 923.78 .320 495.43 . 173 
K6 C3 Exhaust 6, F 939.29 .394 504.05 .219 
K7-C3 Exhaust Comm, F 44 0.12 .676 226.73 .375 
■J1 C3 Water In, F 154.88 .091 68.265 . 051 
J2 C3 Water Out, F 163.28 . 083 75.713 . 046 
■J3 C3 Oil Sump, F 240.27 .294 115.71 . 163 
J4 C3 Fuel In, F 92.391 . 134 33.55 0 . 074 
J5 C3 Inlet Air, F 103.03 .251 39.460 . 139 
J6 C3 Airbox, F 134.70 .277 84.334 . 154 
Horsepouer 131.41 .535 135.26 .436 
Corrected Horsepower 193.09 .623 143.96 .464 
BSFC, lb/hp-hr .419 . 015 .255 . 009 
Corrected BSFC .394 . 014 .239 . 008 
Relati Lve Humidity 93.450 .266 93.450 .266 
Reference Pr&ssum, inHg 35.673 120.30 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ; DN1 t 14 
Bore ; 98.4 mm 
Stroke ; 114,3 mm 
Displacement- ; 5217,9 cc 
Compression Ratio ; 21.0 to 1 
Injection Timing ; ig BTDC 
Crankangle Offset ; 180,0 degrees 
Reference Pressure ; 35,6? in-Hq 
Speed ; 2502 RPM 
Load  ; 380.9 lb-ft 
Fuel Flow ! 76.0 lb/hr 
Brake Power : 181.46 bhp 
SSFC : ,419 lb/bhp-hr 
Indicated Power ; 25.71 kwYcyl 
Peak Pressure ; 9.431 MPa 
Peak Rate of Pressure Rise; 498.9 kPa/deg 
Peak Heat Release Rate ; 43,2 Joules/deg 
Cumulative Heat Release ; 1232.83 Joules 
Apparent Combustion Efficiency ; 75.1 V. 
Indicated Thermal Efficiency : 37,6 '/. 
Brake Thermal Efficiency ; 33,0 V. 
Ignition Delay ; 7.4 degrees 
Centroid Phasing : 198.7 degrees 
Centroid Magnitude ; 11,49 ü/degree 
Sensitivity : 29.3 degrees 
Premixed/Diffusion Ratio ; .25216 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PtO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Uater Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
06 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V- -53 1 
75.332 . 047 24.351 . 026 
74.748 . 021 23.749 . 01 1 
29.032 . 000 93.314 . 001 
72.698 . 127 501.24 .376 
48.672 . 007 335.58 . 048 
2.63) . 012 13.137 . 083 

19. 101 .213 4.753 . 053 
9.434 . 114 2.343 . 028 

. 013 . 003 .003 . 001 
2197.8 1 .245 2197.8 1 .245 
68.370 2 . 051 31.012 .930 
13.237 .237 13.237 .237 
399.91 1 . 193 542.20 1 .618 
759.05 .455 4 03.92 .253 
819.06 .319 437.26 . 177 
934.94 1 .943 501.63 1 . 079 
793.25 .461 425.70 .256 
953.39 6 .649 511.38 3.694 
957.23 7 .420 514.02 4. 122 
419.43 3 .451 215.24 1.917 
155.14 . 034 68.4 09 . 047 
169.38 . 057 76.321 . 032 
24 0.94 . 103 116.08 . 057 
91.533 .252 33.074 . 140 
104.23 .208 40.130 . 1 16 
173.48 . 1 05 81.379 . 053 
167.35 .501 124.77 .373 
178.35 .533 132.97 .398 

.409 . 012 .249 . 007 

.383 . 01 1 .233 . 007 
95.135 . 163 95.135 . 163 
33.694 114.10 



MAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DH 1 1 1 6 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure : 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power : 
ÖSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

1 SO.0 degrees 
33.69 in-Hg 
2198 RPM 
399.9 lb-ft 
68.4 lb.'hr 
167.36 bhp 

,409 lb/bhp-hr 
22 .94 ktoVcyl 
9.624 HP a 
526 . 3 kPa/deg 

47 .7   Joules/deg 
1252. 21    Joules 
74 .5 V. 
37 ,2 V 

1 w 

33 ■ 3 ym 

6 .6 degrees 
197,7 degrees 
1 1 .71 •Vdegree 
29 . 1 degrees 

.22 712 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro (Vent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres . , psig 
PtO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3   Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
J2 C3 Uater Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
E'SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V- -53 1 
76,830 . 062 24.934 . 034 

75.611 , 032 24.223 . 013 
29,031 , 000 98.303 . 001 
70.698 , 133 437.44 ,918 
44.296 . 026 305.41 , 131 

1 .801 . 010 12.419 . 071 
14.435 . 130 3.592 . 032 
5.663 . 035 1 .409 . 009 

. 005 . 002 . 001 . 000 
1802.1 1 . 096 13 02.1 1 . 096 
62.906 2 .719 28.533 1 .233 
31.157 .480 31.157 ,4S0 
403.36 .874 546.88 1,135 
633.15 4 . 086 361.75 2.270 
784.45 4 . 124 418.03 2.291 
867.33 .721 464.07 .401 
739,09 1 . 031 392.33 .600 
911.76 1 . 042 483.76 .579 
913.29 .536 439.61 .293 
385.00 3 . 074 196.11 1 .703 
152.40 .206 66.837 .115 
167.16 .214 75.089 . 1 19 
234.55 1 . 193 112.53 .663 
90.738 .246 32.632 . 137 
98.429 ,092 36.905 . 051 
161.20 .262 71.773 . 145 
138.40 .369 103.19 .275 
146.86 .391 109.50 .292 

.455 . 019 .277 . 012 

.428 , 013 .261 . 01 1 
94.384 .232 94.334 .232 
32.231 109.32 



MAW HIGH SPEED DIESEL - DETROIT DIESEL 
Bore ; 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC .• 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premised/Diffusion Ratio : 

:L 6V-53N 
98.4 mm 

} 14■3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.28 in-Hg 
1802 RPM 
403.4 lb-ft 
62.9 Ib/hr 
138.41 bhp 
.454 lb/bhp-hr 

18.89 kwVcyl 
9.862 MPa 
6 08.0 kPa/deg 

61 .7 Joules/deq 
1276.91 Joules 
67.7 y. 
33.4 V. 
3 0.4 V. 
6.6 degrees 

i 97.1 degrees 
12.91 Jf-'degree 
28.6 degrees 

.22966 

h ILh DH1i18 



870609,121600 AL-15299-F AL-12920-L 6V-53                 1 
Dry Bulb Temperature, F 77.392 .151 25.213      ,084 
Wet Bulb Temperature, F 75.693 .100 24.277     ,056 
F'11-Baro (Vent), "Hg ABS 29.025 .000 93,291      .00 1 
P3 C3 Fuel Pressure"psig 63.488 ,09 0 472,21      ,621 
P4 C3 Oil Pressure, psig 33,660 ,014 232.08     .096 
P5 C3 Airbox Pres., psig 1,210 .009 8.346     .065 
P10 C3 Exh Comm, inH20g 10,3 04 .138 2,564     .034 
P11 C3 Intake Vac, ir.H2üv 2.649 .049 ,659     .012 
PI 2 C3 Blowby, inH20q ,0 05 .0 02 .00 1      .000 
C3 Speed, RPM 1393.4 2,029 1393.4 2.029 
C3 Fuel Flow, lb/hr 54,621 2,535 24.775 1,173 
13 Smoke, V. 61.933 .763 61,933      .763 
Cell 3 Load, lb-ft 375.13 1.523 503.60 2.065 

Exhaust 1, F 613.89 4,750 323,27 2.639 
Exhaust 2, F 693.68 .590 367.60      .323 
Exhaust 3, F 775.03 6.232 412.32 3.462 
Exhaust 4, F 636.02 12.621 335.57 7.012 
Exhaust 5, F 803.93 .936 431.66      .520 
Exhaust 6, F 756.45 .311 402.47      .450 
Exhaust COM, F 347.44 .224 175.24     .124 
Water In, F 153.40 .252 67.446      ,140 
Water Out, F 169.32 .152 76.288      .034 
Oil Sump, F 227.52 17.595 103.62 9.775 

J4 C3 FtMl In, F 90.155 .032 32.309     .045 
J5 C3 Inl«t *ir, P 99.99$ .166 36,944     .892 
.6 CJ Airbox, ¥ »54.4« .169 68.042     ,994 

1 \ C3 
."' ■"> C3 

C3 
<4 03 
5 C3 

<6 C3 
\    ~ -C3 

J1 C3 
C3 

{"7 C3 

loritpowtr 293 
! crrtcttd Herttpowtr 106,80 ,420 79.033 .313 
ESFC, lb/hp-hr .547 ,025 .333 .015 
corrected BSFC .515 ,024 .313 .014 
Relative Humidity 92.586 ,3 02 92.536 .3 02 
Reference Pressure, inHg 31.295 105.98 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO._/_FUEL|^DATEi±lZPAGE_3_ 

Operator Ltihi 
Time 
Teat Hour 
Speed, RPM 
Lood. lb—ft 
Fuel Flow, Ib/hr 
Exh. Opocity. X 

TEMPERATURES, PEG. F 

aiHS'l'.fio 

a&p&öQ 

3SEL m. 
i.o 

mi nc 
3,0 

Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhouat CyL L3 
Exhouat CyLRI 
Exhouat Cyl. R2 
Exhouat Cyl. R3 
Exhouat Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gallery 
Air After Blower 
Fuel Tronafer 

LOW PRESSURES 
Intake Voc, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Borometer, In.Hg 

m. 
1W 
2£& 
2&- 
&o 
22° 

r.ff 

Q&& 3)&> 
Q&l mo 
S3-6 
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2&_Sfo 
&*> 
2£d 41* 

23L 
tf° 
9#> 

H&> Mo 
M2- 
UL 
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21 

2m 

iS_ 
126 
7*r 
7?.$" 

J£l 
lSL 

a 

&*. 

I13& rvfQ'cD 

u 

gat*0 

WL 
!M-£Zl 

^OL 

0:/5~ 

J&O 

mi 
Ä2, 

P°  SP°. 
7#> 

6fö 
?<& 
3Td 

M no 
m. 

%L 
iv> 
& 
&?_ 

U&lhl 
6.0 
%5 

to 

IX 

m- 
2S* 
$oO 

1/0 
HCP 

m. 
J£3L 

MS. 

l&o_ 
Q2LL 
3SJL 
J.0 

M- 2ZL 

5&£- 
S*l 
£&_ 
m. 
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in. 

m 
n 
UL 
2SL1 

s& 
%0_ 

/Y-S 
Q3i0 

■1 1 

31 
%» 

S 
221 

11 
nl 
ICO 

'M.Ml 

VX.Q 
^o 

iht 

go so° 

%&_ 
±£2- 
57o 

flag» 

m. 
3W 
332. 
JSl 
£L 

1L 
Q2L 

ii 
JSZ 
7C-v 
fro 

ML 

&. 

£<X> 
i/o 
löO 
3&> 

m 
222, 
It 

2£L 
ML 

&? 

EL 
d- 

MzdritwoiMQiof 

2£o 
£$- 
73S 

ä K 

WJ rj-o ia 
mi 
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/y.0 

3f.^> 

m 

2L 
JS2. 

SM. 

%Q_ 
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J 

dtel 

A2J 
2LÄ 

i^L 
Z&L- a 

MO 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.-/—FUEL^iADATE^£^ZPAGE_il- 

Operotor        £/?£<r- 
Time 
Test Hour 
Speed, RPM 
Lood. lb—ft 
Fuel Row, Ib/hr 
Exh. Opoclty, % 

TEMPERATURES. DEG. F 

Exhouet Cyl. L1 
Exhouat Cyl. L2 
Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, iruHg 

Q:3Q 

IX® 
IH13 

Q.O 

3S0 

£.£l£20 

Wo 
kd. 
111 
o 

\m2. 
281 m. 
6So 

2IQ_ 
30  &Ö 

LJ[o_ 
30 
3&_ 
39° 
2!/2_ 3QQL 
Ml 
41 
&1 
*L 
31 m. 

3$0 
2& 
2&_ 
Q-lO 

M. 
r# 

3CLL 
11 
il 

3'./t> 

Woo   
912 
t&o 
A. 

3ft> (SO 
2&_ 
6Hb 
zm_ 
3£_ 

Oil 

23Ö. 
HSL m. 
&£_ 
si 

K* 
*/.<"*&* 

MX n± 

EE 

M 
n$ 7c 

M_v§£M 
U 
ST 

21 
J£L 

3S& 
210 

3öö 
Q2D 
ßo m. 
M 
i<?_ 
itc 
m_ 
2S1 

m.3Q£ 

Al 
&o 

%o_ 
L 

am. 

M 
12_ 
./ 

Mo 
L3 
70.0 

a± 
* 

zirt wi\ im 

1 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V-53 1 
78.687 . 146 25.937 . 031 
76.570 . 1 01 24.761 . 056 
29.022 . 000 98.280 . 002 
75.983 .465 523.38 3.203 
53.515 . 023 363.93 . 156 
4.796 .014 33.064 . 096 

28.564 .232 7. 1 08 . 058 
16.266 . 037 4.043 . 022 

. 051 . 001 .013 . 000 
2800.9 1 .500 2800.9 1 .500 
78.823 2.747 35.753 1 .246 
2.340 . 173 2.340 . 173 

353.45 1 . 055 479.21 1 .430 
754.57 .390 401.43 .217 
807.67 .754 430.93 .419 
893.78 .323 478.77 . 130 
306.42 2.469 430.24 1 .372 
900.24 .532 432.35 .296 
918.79 .588 492.66 .327 
452.45 .594 233.53 .330 
156.37 . 154 69.096 . 035 
169.29 . 1 00 76.274 . 055 
243.13 .313 117.30 . 174 
93.752 . 032 34.306 . 013 
98.343 . 080 36.857 . 044 
136.IS .207 85.654 .115 
188.50 .621 14 0.54 .463 
200.20 .659 149.27 .491 

.418 . 015 .254 . 009 

.394 .0T4 .240 . 009 
90.910 .472 90.910 .472 
37.590 127.29 



HAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1»22 
Bore ; 
Stroke ; 
Displacement- : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure : 
Speed 
Load  i 
Fuel Flow ; 
Brake Power : 
BSFC ; 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Oentroid Phasing : 
Centroid Magnitude ; 
Sensitivity ; 
Premixed/Diffus ion Ratio : 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
37.59 in-Ha 
2801 RPM 
353.5 Ib-ft 
73.8 lb/hr 
138.53 bhp 
.418 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 

Joules/deg 
Joules 

27.36 
9 .338 
469.3 

40 
1 141 
75. 1 
38.6 
33 . 0 X 
7 . 6 degrees 
198.9 degrees 
11.21 J/degree 
29.4 dearees 

.25751 

1 
17 
•J 

•J 



1 . 091 
074 

370609.13020? AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 78.674 ,165 25.930 .092 
Wet Bulb Temperature, F 76.284 .102 24.602 .057 
Pll-Baro <Vent>, »Hg ABS 29.018 .000 98.265 .001 
P3 C3 Fuel Pressure,psig 73.886 ,214 509.42 1.478 
P4 C3 Oil Pressure, psig 51.833 .028 357.38 .194 
P5 C3 Airbox Pres., psig 3.752 .024 25.872 .168 
P10 C3 Exh Comm, inH20g 23,976 .218 5.966 .054 
P11 C3 Intake Vac,inH20v 12.619 .085 3.140 .021 
P12 C3 Blowby, inH20g .030 .004 .008 .001 
03   Speed, RPM 2500.4 1.914 2500.4 1,914 
C3 Fuel Flow, lb/hr 76.402 2.405 34.655 
C3 Smoke, V. 2.485 .074 2,435 
Cell 3 Load, lb-ft 383.84 1.029 520.42 1,3^6 
Kl C3 Exhaust 1, F 787.52 .302 419.73 .168 
K2 C3 Exhaust 2, F 824.44 .393 440,24 .219 
K3 C3 Exhaust 3, F 923.77 1.359 495.43 .755 
K4 C3 Exhaust 4, F 806.69 1.554 430.33 .363 
K5 C3 Exhaust 5, F 914,44 ,413 490.24 .229 
K6 C3 Exhaust 6, F 929.55 .467 498.64 .259 
K7-C3 Exhaust Comm, F 438.72 .774 225.96 .430 
J1 C3 Water In, F 153.31 .150 67.392 
J2 C3 Water Out, F 166.63 .210 74.792 
J3 C3 Oil Sump, F 240.85 .231 116.03 
J4 C3 Fuel In, F 92.694 .193 33.719 
J5 C3 Inlet Air, F 99.592 .160 37.551 
J6 C3 Airbox, F 181.25 .179 32.918 
Horsepower 182.74 .551 136.25 .411 
Corrected Horsepower 194,26 .585 144.83 .436 
BSFC, lb/hp-hr .418 .013 .254 .008 
Corrected BSFC .393 .012 .239 .007 
Relative Humidity 89.771 .289 89.771 .289 
reference Pressure,    inHg 35.729 120.99 

083 
1 17 
156 
107 
089 
099 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE : DH1124 
Sore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Tim?.ng : 
Crank angle Offset ; 
Reference Pressure 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC ! 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Riser 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 198,5 degrees 
Centroid Magnitude : tt,65 0/degree 
Sensitivity : 29.1 degrees 
Premixed/Diffusion Ratio ; ,25784 

DIESEL 6V-! 53H 
98.4 mm 

1 14.3 mm 
521? . 9 cc 

21 . 0 < bo 1 
18 BTDC 

18 0.0 degrees 
35.73 in-Hg 
25 0 0 RPM 
383.8 lb-ft 
76.4 lb/hr 
182,69 bhp 
,418 lb/bhp-hr 

25.68 kW/cyl 
9.485 MPa 
510.0 kPa/deg 

44, 8 Joules/deq 
1232.16 Joules 
74,6 V, 
37,3 > > 
33.0 S > 

7.5 degrees 



370609.131623 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Tenperature, F 73.865 . 084 26.036 . 047 
iJet Bulb Temperatur«, F 76.694 . 05 0 24.830 . 023 
Fll-Baro <Vent>, "Hg ABS 29.015 .000 93.256 . 001 
P3 C3 Fuel Pressure,psig 74.576 .330 514.13 2.617 
P4 C3 Oil Pressure, psig 53.410 . 017 363.25 . 1 13 
P5 C3 Airbox Pres., psig 3.563 .022 24.565 . 154 
P10 C3 Exh Comm, inH20g 20.812 .224 5.179 . 056 
P11 C3 Intake Vac,inH20v 12.822 . 054 3.19t . 013 
P12 C3 Blowby, inH20g .029 . 002 .007 . 001 
C3 Speed, RPM 2499.5 1 .771 2499.5 1 .771 
C3 Fuel Flow, lb/hr 54.716 1 .375 24.819 .624 
C3 Smoke, '/. . 031 . 057 . 031 . 057 
Cell 3 Load, lb-ft 284.97 2.242 386.36 3. 040 
Kl C3 Exhaust 1, F 590.78 .377 310.44 .209 
K2 C3 Exhaust 2, F 629.31 .526 331.84 .292 
K3 C3 Exhaust 3, F 707.18 1 .227 375.10 .632 
K4 C3 Exhaust 4, F 633.76 .399 334.31 .222 
K5 C3 Exhaust 5, F 709.91 .682 376.62 .379 
K6 C3 Exhaust 6, F 720.63 .475 332.57 .264 
K7-C3 Exhaust Comm, F 362.00 .572 183.34 .319 
J1 C3 Water In, F 159.26 . 04 0 70.698 . 022 
J2 C3 Water Out, F 170.59 . 036 76.997 . 020 
J3 C3 Oil Sump, F 232.74 . 190 111.52 . 1 06 
J4 C3 Fuel In, F 93.035 .079 33.909 . 044 
J5 C3 Inlet Air, F 98.459 . 170 36.921 . 095 
J6 C3 Airbox, F 169.48 .444 76.377 .247 
Horsepower 135.62 1 .093 101.11 .315 
Corrected Horsepower 144. M 1 . 162 107.44 .366 
BSFC, lb/hp-hr .403 . 010 .245 . 006 
Correc :ted BSFC .330 .009 .231 . 0 06 
Relative Humidity 90.705 .306 90.705 .306 
Reference Pressure, inHg 35.326 119.63 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DMi126 
bore : 
Stroke : 
displacement- ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset t 
Reference Pressure ; 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power ; 
SSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffus ion Ratio : 

98.4 mm 
114,3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35,33 in-Hg 
2500 RPM 
285.0 Ib-ft 
54.7 Ib/hr 
135,66 bhp 
,403 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deq 

Joules/deg 
Joules 

19.59 
8 , 473 
537.5 

52 . 0 
922,590 
78. 0 'i 
39.8 V. 
34.2 '< 
9.5   degrees 

196.9   degrees 
11.13   -Vdegree 
25.4   degrees 

.37566 



370609.133041 AL-15299-F AL-1292G-L 6V-53 1 
Dry Bulb Temperatur«, F 79.320 . 094 26.289 . 052 
yet Bulb Temperature, F 76.719 . 1 15 24.344 . 064 
Pll-Baro <Vent>, "Hg ABS 29.007 . 000 98.229 . 002 
P3 C3 Fuel Pressure,psig 72.635 .294 500.80 2. 026 
P4 C3 Oil Pressure, psig 48.634 .013 335.32 . 090 
P5 C3 Airbox Prss., psig 2.686 .013 18.519 . 033 
P10 C3 Exh Comra, inH20g 19.399 .226 4.877 . 056 
P11 C3 Intake Vac,inH20v 9.997 . 109 2.438 . 027 
P12 C3 Blowby, inH20g . 023 .002 .006 . 001 
C3 Speed, RPM 2203.1 1 .635 22 03.1 1 .635 
C3 Fuel Flow, lb/hr 71.061 1 .627 32.232 .733 
C3 Smoke, '/. 6.622 . 155 6.622 . 155 
Cell 3 Load, lb-ft 4 03.29 1 .28 0 546.78 1 .735 
Kl C3 Exhaust 1, F 741.25 .331 394.03 .212 
K2 C3 Exhaust 2, F 310.72 .314 432.62 . 175 
K3 C3 Exhaust 3, F 926.97 2.359 497.21 1 .31 1 
K4 C3 Exhaust 4, F 788.88 .481 420.49 .267 
K5 C3 Exhaust 5, F 945.48 .613 507.49 .34 0 
K6 C3 Exhaust 6, F 949.56 .287 509.75 . 159 
K7-C3 Exhaust Conn, F 414.21 .879 212.34 .488 
J1 C3 Water In, F 153.74 . 059 67.636 . 033 
J2 C3 Water Out, F 167.77 . 093 75.428 . 052 
J3 C3 Oil Sump, F 240.03 . 136 115.57 . 076 
,14 C3 Fuel In, F 92.247 .231 33.471 . 129 
J5 C3 Inlet Air, F 99.700 . 127 37.611 . 07 0 

J6 C3 Airbox, F 173.20 .096 73.442 . 053 
Horsepower 169.17 .552 126.13 .412 
Corrected Horsepower 179.98 .587 134.19 .438 
BSFC, lb/hp-hr .420 .009 .256 . 005 
Corrected BSFC .395 . 008 .240 . 005 
Relative Humidity 88.973 .283 83.973 .283 
Reference Pressure, inHg 33.740 114.26 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DH1128 
bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
i^eak Pressure i 
Peak Rate of Pressure Riser 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

9S.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
33.74 in-Hg 
2203 RPM 
403.3 lb-ft 
71.1 lb/hr 
169.17 bhp 

lb/bhp-hr 
kwYcyl 
HP a 
kPa/deg 
6 Joules/deg 

Joules 72 

.42 0 
22.83 
9 .689 
527.3 

4? 
1233 
71.0 V. 
35.7 '/. 
32.8 V. 
6 . 7 degrees 
197.7 degrees 
11.78 J/degree 
29.0 degrees 

.23 037 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres,, psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
03 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V- -53 1 
79.651 . 065 26.473 , 036 
76.811 , 06 0 24.895 . 033 
29.0 02 . 000 98.210 . 001 
73,294 .368 505.34 2.535 
52.116 . 035 359.33 .243 
2.480 . 008 17.096 , 056 
15.736 . 192 3.916 . 048 
10.330 , 044 2.571 .01 1 

. 021 . 002 .005 . 001 
2198.0 1 .681 2198,0 1 .631 
39.447 2 . 08 0 17.893 .944 

.441 . 068 .441 . 063 
227.39 1 .644 303.30 2.229 
508.13 4 .359 264.52 2 . 422 
517.63 .343 269.80 . 191 
57 0.92 4 .51 0 299.40 2.505 
520.38 3 ,933 271.32 2. 135 
573.59 .792 300.88 .44 0 
573.97 .704 301.09 .391 
297.32 1 . 130 147.40 .623 
159.80 . 095 71.001 . 053 
169.55 .202 76,417 . 1 12 
222.74 . 105 105.96 . 053 
90.560 . 047 32.534 . 026 
98,139 . 1 15 36.744 . 064 
156.64 . 122 69.245 . 068 
95.166 .675 70.954 .503 
101.13 .718 75.400 .535 

.415 . 022 .252 . 013 

.390 . 021 .237 . 013 
38,033 . 123 33.033 . 123 
33.290 1 12.73 



NAVY HIGH SPEED DIESEL - DETROIT 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure .• 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premi.xed/Diffusion Ratio ; 

DIESEL 6V-! 53N 
98.4 mm 

1 14.3 mm 
5217 .9 ca 

21.0 to 1 
18 BTDC 

180. 0 degrees 
33.29 in-Hg 
2198 RPM 
227.4 lb-ft 
39.4 lb/hr 
95. i; ?   bhp 
.414 lb/bhp-hr 

13.98 kwVcyl 
7,899 MPa 
599.3 kPa/deg 

62 . 4 Joules/deg 
725.7i 03 Joules 
74.9 ! v. 
39.4 ; i 
33.3 : y 
10.1. degrees 
194.8 degrees 
1 1 .71 J/degree 
22.7 degrees 

.44 ?25 

ILE DH1130 



S70609.140444 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 80.010 .133 26.672 .074 
Uet Bulb Temperature, F 76,988 .061 24.994 .034 
P11-Baro CVent), "Hg ABS 29.000 .000 98.204 .001 
P3 C3 Fuel Pressure,psig 70.558 .075 486.48 .516 
P4 C3 Oil Pressure, psig 44.235 .020 304.99 .135 
P5 C3 Airbox Pres., psig 1.765 .010 12.166 .067 
P10 C3 Exh Comm, inH20g 14,416 .129 3.587 .032 
P11 C3 Intake Vac,inH20v 6.099 .032 1.518 .008 
P12 C3 Blowby, inH20g .021 .001 .005 .000 
C3 Speed, RPM 1799.5    1.453   1799.5    1.453 
C3 Fuel Flow, lb/hr 62.568 2.194 28.381 .995 
C3 Smoke, V. 29.339     .384   29.339     .334 
Cell 3 Load, lb-ft 400.50     .934   543.00    1,266 

182 
143 
379 
252 
537 
190 
21 1 
055 
040 
094 
036 
072 
177 

Horsepower 137.22     .336   102.31     .251 
Corrected Horsepower 146.14 .358 108,96 .267 
BSFC, lb/hp-hr .456     .016     .277     .010 
Corrected BSFC .428     .015     .260     .009 
Relative Humidity 87.345     .295   87.345     .295 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
■J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

AL-12920-L 6V-53 
80.010 . 133 26.672 
76.988 . 061 24.994 
29.000 . 000 98.204 
70.558 . 075 436.48 
44.235 . 020 3 04.99 

1 .765 . 010 12.166 
14,416 . 129 3.587 
6.099 . 032 1 .513 

. 021 . 001 .0 05 
1799.5 1 .453 1799.5 
62.568 2. 194 28.331 
29.339 .384 29.339 
400.50 .934 543.00 
673.92 .327 356.62 
778.53 .257 414.76 
869,62 .632 465.35 
732.92 .454 339.40 
913.84 .967 489.91 
909.79 .341 487.66 
333.56 .380 195.31 
153,81 . 099 67.672 
168.22 . 072 75.679 
234.27 . 163 112.37 
91.441 . 066 33.023 
100.35 , 130 37.972 
160.83 .318 71.574 
137.22 .336 102.31 
146.14 .358 108,96 

.456 .016 .277 

.428 . 015 .260 
87.345 .295 37.345 
32.144 108.85 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ONI 132 
bore : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset ; 
Peference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
-ipparent Combustion Efficiency 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
52)7.9 cc 

21.0 to 1 
18 BTDC 

130,0 degrees 
32.14 in-Hg 
1800 RPM 
4 0 0.5 Ib-ft 
62.6 lb/hr 
137.26 bhp 
.456 lb/bhp-hr 

18.47 ktoVcyl 
9.848 MPa 
617.6 kPa/deg 

63.4 Joules/deg 
1208.39 Joules 
64.3 V. 
32.8 V. 
3 0.3 y. 
6.5 degrees 
195,8 degrees 
13.17 J/degree 
27.3 degrees 

.23968 



37Ü60S 1.141845 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 80.860 .334 27.144 . 186 
Wet Bulb Temperature, F 77.043 . 146 25.024 . 081 
Pll-Baro CVent>, "Hg ABS 28.997 . 000 98.194 . 001 

P3 C3 Fuel Pressure,psig 71 .092 .312 490.16 2. 151 
P4 C3 Oil Pressure, psig 46.366 . 013 319.68 . 087 
P5 C3 Airbox Pres., psig 1 .555 . 009 10.722 .062 
P10 C3 Exh Comm, inH20g 12.233 . 150 3.056 . 037 
P11 C3 Intake Vac,inH20v 6.445 . 054 1 .604 . 013 
P12 C3 Blowby, inH20g . 016 . 001 .004 . 000 
C3 Speed, RPM 1800.2 1 . 185 1800.2 1 . 135 
C3 Fuel Flow, lb/hr 36,665 1 .663 16.631 .754 
C3 Smoke, V. 2.382 . 054 2.882 . 054 
Cell 3 Load, lb-ft 274.67 .626 372.41 .349 
K\    C3 Exhaust 1, F 495.03 .346 257.24 . 192 
K2 C3 Exhaust 2, F 534.04 .210 278,91 , 1 17 
K3 C3 Exhaust 3, F 533.47 .777 309.15 .432 
K4 C3 Exhaust 4, F 523.93 .254 273.29 . 141 
K5 C3 Exhaust 5, F 637.40 .307 336.33 ■ 171 
K6 C3 Exhaust 6, F 618.37 .378 325.76 .21 0 
K7-C3 Exhaust Conn, F 304.27 1 .223 151.26 .679 
<J1 C3 Water In, F 158.68 . 032 70.376 . 046 
J2 C3 Water Out, F 169.49 . 090 76.382 . 050 
J3 C3 Oil Sump, F 222.27 . 102 105.70 . 057 
J4 C3 Fuel In, F 39.756 . 054 32.087 . 030 
J5 C3 Inlet Air, F 99.490 . 139 37.494 . 077 

J6 C3 Airbox, F 153.45 .424 67.473 .235 

Horsepower 94.151 .219 70. 197 . 163 
Corrected Horsepower 100.18 .233 74.690 . 173 
BSFC, lb/hp-hr .389 . 018 .237 . 01 1 
Corrected BSFC .366 . 017 .223 . 010 
Relative Humidity 34.301 .800 84.301 . 300 
Reference Pressure, inHg 31.689 107.31 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DH1i 34 
Sore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Tim?, ng ; 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow : 
Crake Power ; 
SSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Crake Thermal Efficiency : 
ignition Delay : 
Cen-.ro id Phasing : 
•'.■entroid Magnitude ; 
Sensitivity : 
Premi xedV'Dif fusion Ratio ; 

98,4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.69 in-Hg 
1800 RPM 
274.7 lb-ft 
36.7 lb/hr 
94.15 bhp 
.390 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

12.66 
8. 166 
599. 0 

61 
813.518 
73.8 V. 
38.3 K 
35.4 V. 
9,2 degrees 
194.7 degrees 
12.06 J/degree 
23.5 degrees 

.39 075 



870609.142346 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 80.373 .038 26.874 .049 
Wet Bulb Temperature, F 76.841 .029 24.912 .016 
P11-Baro <Vent>, "Hg ABS 28.990 .000 98.173 .001 
P3 C3 Fuel Pressure,psig 71.891 .126 495.67 .869 
P4 C3 Oil Pressure,   psig 47.749 .03! 329.22 .214 
P5 C3 Airbox Pres., psig 1.553 .009 10.711 .059 
P10 C3 Exh Com», inH20g 10.507 .080 2,614 .020 
P11 C3 Intake Vac,inH20v 6.551 .053 1.630 .013 
P12 C3 Blowby, inH20g .017 .001 .004 .000 
C3 Speed, RPM 1798.4 1.172 1798.4 1.172 
C3 Fuel Flow, lb/hr 23.433 1.383 10.652 .627 
C3 Smoke, V. 2.767 .104 2.767 .104 
Cell 3 Load, lb-ft 146.89 .918 199.15 1.244 

Exhaust 1, F 382.44 .318 194.69 .177 
Exhaust 2, F 391.62 .941 199.79 .523 
Exhaust 3, F 427.70 .686 219.83 .331 
Exhaust 4, F 380.04 .504 193.36 .280 
Exhaust 5, F 400.57 .451 204.76 .251 
Exhaust 6, F 401.65 .530 205.36 .295 
Exhaust Conn, F 251.65 2.053 122.03 1.143 
Water In, F 161.13 .073 71.737 .041 
Water Out, F 169.66 .032 76.476 .018 
Oil Sump, F 214.34 .177 101.30 .098 
Fuel In, F 89.512 .033 31.951 .019 
Inlet Air, F 98.221 .207 36.739 .115 
Airbox, F 150.26 .104 65.698 .058 

Horsepower 50.296 .299 37.500 .223 
Corrected Horsepower 53.461 .318 39.859 .237 
BSFC, lb/hp-hr .467 .027 .284 .016 
Corrected BSFC .439 .025 .267 .016 
Relative Humidity 35.350 .267 35.350 .267 
Reference Pressure, inHg 31.671 107.25 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
•J6 C3 



fhV' HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
displacement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure : 
-peed ; 
Load  ; 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
npparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centre id Magnitude ; 
:• e n s i t i v i t y ; 
Premixed/Diffus ion Ratio : 

DIESEL 6' 
98 

» 14 
52 

21 . 
18 

130 
31 . 
179 
)46 

50 
.4 

7, 171 
688 

559 
79. 
39. 
29. 
1 1 . 
195 
13. 

/-53N 
. 4 mm 
, 3 mm 
17,9 cc 
0 to 1 
BTDC 

, 0 degrees 
67 in-Hg 
8 RPM 
.9 ib-ft 
.5 lb/hr 
.29 bhp 
67 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 

, 3 Joules/deg 
32 Joules 
V. 
v 

t ILfc DM1136 

degrees 
degrees 
■J/degree 

degrees 
248 



370609.144322 AL-15299-F AL-12920-L 6V-53                 1 
Dry Bulb Temperature, F 80.526 .06? 26.959 ,037 
Wet Bulb Temperature, F 76.534 .020 24.741 .011 
Pll-Baro <Vent>, "Hg ABS 28.936 .000 98.157 .001 
P3 C3 Fuel Pressure,psig 72.183 .202 497.69 1.391 
P4 C3 Oil Pressure, psig 43.642 .06? 335.38 .462 
P5 C3 Airbox Pres., psig 1.634 .005 11.26? .032 
P10 C3 Exh Comm, inH20g 9.532 .138 2.372 .034 
P11 C3 Intake Vac,inH20v 6.537 .081 1.627 .020 
P12 C3 Blowby, inH20g .009 .001 .002 .000 
C3 Speed, RPM 1793.2 6.792 1793.2 6.792 
C3 Fuel Flow, lb/hr 15.480 1.595 7.022 .723 
C3 Smoke, V. -.127 .044 -.127 ,044 
Cell 3 Load, lb-ft 60.022 .414 81.378 .561 
K1 C3 Exhaust 1, F 324.51 1.608 162.51 .893 

Exhaust 2, F 316.55 1.773 158.08 .985 
Exhaust 3, F 348.33 .242 175.77 .134 
Exhaust 4, F 265.34 .779 129.63 .433 
Exhaust 5, F 265.68 .265 129.82 .147 
Exhaust 6, F 279.00 .248 137.22 .133 
Exhaust Comm, F 195.47 .377 90.315 ,437 
Water In, F 166.60 .089 74.779 .049 
Water Out, F 173.74 .049 78.746 .02? 
Oil Sump, F 203.35 .173 97.971 .096 
Fuel In, F 91.258 .018 32.921 .010 
Inlet Air, F 97.543 .06? 36.413 .037 
Airbox, F 145.61 .290 63.114 .161 

Horsepower 20.494 .206 15.280 .154 
Corrected Horsepower 21.763 .219 16.226 .163 
BSFC, lb/hp-hr .756 .093 .460 .051 
Corrected BSFC .712 .078 .433 .048 
Relative Humidity 83.547 .21? 83.547 .217 
Reference Pressure, inHg 31.832 107.80 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



HAW HIGH SPEED DIESEL - DETROIT 
bore    : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset ; 
Reference Pressure ! 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ign i t i on De 1ay ; 
Centre id Phasing ; 
Centroid Magnitude : 
;. ensitivit y    ; 
Premixed.-'D i ff us ion   Ratio    ; 

DIES EL 6V-53N 
99.4 mm 
114.3 mm 
5217,9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
31 .83 in-Hg 
1793 RPM 
60.0 lb-ft 
15.5 lb/hr 
2 0.48 bhp 
,757 lb/bhp-hr 
5,76 kwYcyl 

6.652 MPa 
624.9 kPa/deg 

70.2 Joules/deq 
422,158 Joules 
9 0,4 y. 
41.3 y. 
18,2 y. 
11,6 degrees 
200.9 degrees 
i 3,24 J/degree 
27,3 degrees 

,42406 

FILE C>ii 1 i 3i 



870609 '.145643 AL-15299-F AL-12920-L 6V-53 1 
Dry   Be lib Temperature, F 78.274 . 076 25,708 . 042 
wet BL lib Temperature, F 76.775 . 108 24.875 . 060 
P11-Baro <Vent>, "Hg ABS 28.936 . 000 98.157 . 001 
P3 C3 Fuel Pressure,psig 68.311 . 104 470.99 .714 

P4 C3 Oil Pressure, psig 33.991 . 038 234.36 .263 
P5 C3 Airbox Pres., psig 1 .202 . 009 8.235 . 061 
P10 C3 Exh Comm, inH20g 10.357 . 147 2.577 . 037 
P11 C3 Intake Vac,inH20v 3.318 . 028 .326 . 0 07 

PI 2 C3 Blowby, inH20g . 021 . 003 .005 . 001 

C3 Speed, RPM 1399.6 1 .700 1399.6 1 .700 
C3 Fut tl Flow, lb/hr 52.744 1 .666 23.924 .756 
C3 Smoke, '/. 62.423 .761 62.423 .761 
Cell 3 Load, lb-ft 374.15 1 .456 507.28 1 .975 
Kl C3 Exhaust 1, F 613.03 .327 322.79 . 182 
K2 C3 Exhaust 2,   F 631.97 .337 361.09 , 137 
K3 C3 Exhaust 3, F 733.42 .691 417.46 .384 
K4 C3 Exhaust 4, F 659.08 .613 343.33 .340 
K5 C3 Exhaust 5, F 807.06 .636 430.59 .331 
K6 C3 Exhaust 6, F 757.00 .741 402.78 .41 1 
K7-C3 Exhaust Coma, F 328.29 1 .629 164.60 .9 05 
J1 C3 Water In, F 154.79 . 05 0 68.217 . 028 
J2 C3 Water Out, F 170.09 . 044 76.716 . 025 
J3 C3 Oil Sump, F 230.62 . 123 110.34 . 068 
J4 C3 Fuel In, F 90.810 . 027 32.672 . 015 
J5 C3 Inlet Air, F 97.978 .324 36.654 . ISO 
J6 C3 Airbox, F 155.84 . 179 68.300 . 099 
Horsepower 99.7 07 .435 74.339 .324 
Corrected Horsepower 1 06. 05 .463 79.063 .345 
BSFC, lb/hp-hr .529 . 013 .322 . 01 1 
Corrected BSFC .497 . 017 .303 . 01 0 

Relative Humidity 93.494 .698 93.494 .693 
Reference Pressure, inHg 31 .138 105.62 



iAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DM 1140 
Sore : 
'it-rake ; 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure : 
.-peed : 
Load  ; 
~uel Flow ! 
drake Power ; 
DSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Hpparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Srake Thermal Efficiency : 
Ignition Delay : 
•lentroid Phasing : 
Centroid Magnitude ; 
sensitivity ; 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
521?,9 cc 

21.0 to 1 
18 BTDC 

180.0 degree: 
31.19 in~Hg 
140 0 RPM 

52.7 lb/hr 
99.7: 5 bhp 
.528 lb/bhp-hr 

14. 0? kwYcyl 
10.17 MPa 
7 09.6 kPa/deg 

77 ■ 7 Joules/deg 
1215, 92 Joules 
59.8 y. 
29.6 V 

• m 

26, 1 y. 
5,7 degrees 
194.9 degrees 
14.26 J/degree 
27.2 degrees 

.20 768 



87Ü609.15Ü7Ü2 AL-15299-F AL-1292Ö-L 6V-53 1 
Dry   Bulb Temperature, F 75,320 .054 24.345 .030 
Wet Bulb Temperature, F 74.906 .022 23.837 .012 
Pfl-Baro <Vent), "Hg ABS 28.987 .001 93.162 .002 
P3 C3 Fuel Pressure,psig 69.694 .101 430.52 .695 
P4 C3 Oil Pressure, psig 33.983 .069 268.73 .477 
P5 C3 Airbox Pres., psig 1.152 .004 7.942 .030 
P10 C3 Exh Com», inH20g 7.221 .076 1.797 .019 
P11 C3 Intake Vac,inH20v 3.366 .038 .338 .010 
P12 C3 Blowby, inH20g .030 .004 .008 .001 
C3 Speed, RPM 1400.2 .731 1400.2 .781 
C3 Fuel Flow, lb/hr 15.356 2,218 6.965 1.006 
C3   Smoke, V. .484 .038 .484 .038 
Cell 3 Load, lb-ft 97.086 .622 131.63 .343 
Kl C3 Exhaust 1, F 336.88 .376 169.38 .2 09 
K2 C3 Exhaust 2, F 322.11 1.006 161.17 .559 
K3 C3 Exhaust 3, F 362.98 .619 183.38 .344 
K4 C3 Exhaust 4, F 284.63 .302 140.35 .163 
K5 C3 Exhaust 5, F 289.37 .321 142.98 .178 
K6 C3 Exhaust 6, F 304.65 .317 151.47 .176 
K7-C3 Exhaust Com«, F 236.75 3.694 113,75 2.052 
J1 C3 Water In, F 160.01 .055 71.116 .031 
J2 C3 Water Out, F 168.16 .101 75.645 .056 
J3 C3 Oil Sump, F 206.23 .452 96.795 .251 
J4 C3 Fuel In, F 90.339 .052 32.410 .029 
J5 C3 Inlet Air, F 101.46 .286 33.589 .159 
J6 C3 Airbox, F 147.95 .160 64.417 .089 
Horsepower 25.883 .170 19.298 .126 
Corrected Horsepower 27.565 .181 20.552 .135 
BSFC, lb/hp-hr .593 .086 .361 .053 
Corrected BSFC .557 .081 .339 .049 
Relative Humidity 95.891 .257 95.891 .257 
Reference Pressure, inHg 31.085 105.26 



HAW HIGH SPEED DIESEL DETROIT DIESEL 6V-53N I- ILfc DH1 1 4; 
bore : 
S t r o k s ; 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak R3te of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffus ion Ratio : 

ya.4 mm 
1t 4,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180,0 degrees 
31.09 in-Hg 
1400 RPM 
97.1 lb-ft 
15.4 lb/hr 
25.88 bhp 
.595 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

5.21 
6.792 
727.9 

83 
427.461 
71.9 V. 
37.6 V. 
23,2 X 
10.6 degrees 
190.6 degrees 
17.05 J/degree 
1S.0 degrees 

.59006 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^_FUELJ^,DATEiv^PAGE_Z_ 

Operator te 
Time '**■ 

Test Hour 
Speed. RPM 
Load, lb—ft IM 
Fuel Row, lb/hr 
Exh. Opocity. % 

TEMPERATURES. PEG. F 
Exhaust Cyl. LI 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust Cyl. R2 
Exhoust Cyl. R3 
Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Voc.. in.woter 
Exh. Comm.. In.Woter 
Blowby. in.woter 
Barometer. in.Hg 
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37 061C l. 102617 AL-15299-F AL-12920-L 6V-53 1 
Dry BL lib Temperature, F 79.649 . 097 26.472 . 054 
Uet Bulb Temperature, F 77.898 .020 25.499 . 01 1 
Pll-Baro <Vent>, "Hg ABS 28.987 . 000 98.162 . 001 

P3 C3 Fuel Pressure,psig 75.187 .377 518.40 2.597 
P4 C3 Oil Pressure, psig 53.816 .010 371.05 . 070 
P5 C3 Airbox Pres.,   psig 4.771 .015 32.898 . 1 03 
P10 C3 Exh Co»m, inH20g 27.957 .241 6.957 . 060 

P11 C3 Intake Vac,inH20v 16.820 .093 4. 135 . 023 
P12 C3 Blowby, inH20g . 042 . 002 .010 . 001 
C3 Speed, RPM 2800.6 3.237 2800.6 3.237 
C3 Fuel Flow, lb/hr 78.659 2.894 35.679 1 .313 
C3 Smoke, V. 2.256 , 177 2.256 ■ 177 
Cell 3 Load, lb-ft 348.16 1 .471 472.04 1 .994 
Kl C3 Exhaust 1, F 755.17 .825 401.76 .459 
K2 C3 Exhaust 2, F 8 06.33 .366 430.18 .204 
K3 C3 Exhaust 3, F 890.39 2.387 476.38 1 .604 
K4 C3 Exhaust 4, F 816.72 .812 435.96 .451 
K5 C3 Exhaust 5, F 905.53 .418 485.29 .232 
K6 C3 Exhaust 6, F 922.56 .339 494.75 .216 
K7-C3 Exhaust Contra, F 462.99 .605 239.44 .336 
J1 C3 Water In, F 157.28 . 069 69.602 . 038 
J2 C3 Water Out, F 170.42 . 037 76.899 . 020 
J3 C3 Oil Sump, F 243.73 . 162 117.63 . 090 
J4 C3 Fuel In, F 92.440 . 055 33.573 . 031 
J5 C3 Inlet Air, F 98.405 .248 36.892 . 138 
J6 C3 Airbox, F 184.52 . 104 34.731 . 053 
Horsepower 185.66 .904 133.42 .674 
Corrected Horsepower 197.76 .963 147.45 .713 
BSFC, lb/hp-hr .424 .016 .258 . 010 
Corrected BSFC .398 . 015 .242 . 009 
Relative Humidity 92.536 .333 92.536 .383 
Reference Pressure, inHg 37.465 126.87 



MAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98,4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
37.4? in-Hg 
28 01 RPM 
348.2 lb-ft 
78.7 lb/hr 
185.70 bhp 
,424 lb/bhp-hr 

FILE DN1144 

27 .34 kwYcyl 
9.327 MPa 
472.9 kPa/deg 

40 , 1    Joulesr-'deg 
1 135. 17   Joules 
74 .8 y. 
38 .6 % 
32 .6 v. 

7 .7 degrees 
199.2 degrees 
1 1 .32 J/degree 
29 .5 degrees 

.26025 



870610,104214 AL-15299-F AL-12920-L . 6V- -53 1 
Dry   Bulb Temperature, F 79.993 . 061 26.665 .034 
i.ict Bulb Temperature, F 77.804 . 060 25.447 . 033 
Pll-Baro <Vent>, "Hg ABS 28.936 .001 98.157 . 002 
P3 C3 Fuel Pressure,psig 73.928 .713 509.72 4.913 
P4 C3 Oil Pressure, psig 52.276 . 012 360.43 . 034 
P5 C3 Airbox Pres., psig 3.743 . 019 25.310 . 123 
P10 C3 Exh Conn, inH20g 23.600 . 190 5.873 . 047 
P11 C3 Intake Vac,inH20v 13.138 . 115 3.269 . 029 
PI 2 C3 Blowby, inH20g . 024 . 003 .006 . 001 
C3 Speed, RPM 2505.2 2 .647 25 05.2 2.647 
C3 Fuel Flow, lb/hr 77.393 2 . 020 35.105 .916 
C3 Smoke, V. 3.553 . 117 3.553 . 1 17 
Cell 3 Load, lb-ft 382.24 .374 518.24 1 . 185 
Kl C3 Exhaust 1, F 790.33 6 .636 421.32 3.637 
K2 C3 Exhaust 2, F 824.01 .391 440.00 .217 
K3 C3 Exhaust 3, F 927.01 4 .502 497.23 2.501 
K4 C3 Exhaust 4, F 812.71 .432 433.73 .240 
K5 C3 Exhaust 5, F 920.26 .229 493.43 . 127 
K6 C3 Exhaust 6, F 935.40 .622 501.39 .346 
K7-C3 Exhaust Comm, F 447.39 3 .886 231.05 2. 159 
J1 C3 Water In, F 154.49 .221 68.047 . 123 
J2 C3 Water Out, F 168.17 ,217 75.650 . 121 
J3 C3 Oil Sump, F 242.07 .229 116.71 , 127 
J4 C3 Fuel In, F 92.920 . 147 33.845 . 081 
J5 C3 Inlet Air, F 99.780 .111 37.655 . 062 
J6 C3 Airbox, F 180.71 i . 164 82.616 . 091 
Horsepower 182.33 .475 135.94 .354 
Corrected Horsepower 194.42 .507 144.95 .378 
BSFC, lb/hp-hr .424 . 012 .253 . 007 
Corrected BSFC .398 . Ot t .242 . 007 
Relative Humidity 90.731 . 128 90.731 . 123 
Reference Pressure, inHg 35.641 120.69 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N h ILE DN1146 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power : 
3SFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

38.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35.64 in-Hg 
2505 RPM 
382.2 lb-ft 
77.4 lb/hr 
182,29 bhp 
,425 lb/bhp-hr 

25.43 kwYcyl 
9.484 MPa 
528.7 kPa/deg 

47.5 Joules/deq 
1222.48 Joules 
73.2 V. 
36.5 'A 
32,5 y. 
7.5 degrees 
198.5 degrees 
11.63 J/degree 
29,0 degrees 

.25868 



370610 i. 105626 AL-15299-F AL-12920-L 6V- -53 1 
Dry Bu lib Temperature, F 80.580 , 092 26.989 . 051 

Wet Be lib Temperature, F 78.354 . 017 25.752 . 0 09 

P11-Baro <Vent>, "Hg ABS 28.982 . 000 98.145 , 002 
P3 C3 Fuel Pressure,psig 72.425 .225 499.36 1 .553 
P4 C3 Oil Pressure, psig 49.024 . 012 338.01 . 032 
P5 C3 Airbox Pres., psig 2.660 .010 13.339 .072 
PI 0 C3 ! Exh Comm, inH20g 19.040 . 188 4.738 . 047 
P11 C3 Intake Vac,inH20v 10.431 . 078 2.596 . 019 
P12 C3 Blouby, inH20g .012 . 001 . 0 03 . 000 
C3 Speed, RPM 2201.4 1 .474 2201.4 1 .474 
C3 Fue tl Flow, lb/hr 71.149 2 .641 32.273 1 . 198 
C3 Smc >ke, '/. 7.476 . 139 7.476 . 139 
Cell 2 ! Load, lb-ft 400.40 .572 542.87 .776 
K1 C3 Exhaust 1, F 751.54 7 .589 399.74 4.216 
K2 C3 Exhaust 2, F 807.82 8 .243 431.01 4.532 
K3 C3 Exhaust 3, F 929.76 2 .869 498.76 1 .594 
K4 C3 Exhaust 4, F 791.32 .350 421.84 . 194 
K5 C3 Exhaust 5, F 949.77 . 187 509.87 . 1 04 

K6 C3 Exhaust 6, F 950.31 .302 510.17 . 168 
K7-C3 Exhaust Comm, F 423.39 .437 217.44 .243 
J1 C3 Water In, F 154.81 . 172 68.227 . 095 
J2 C3 Water Out, F 169.28 . 179 76.265 . 099 
J3 C3 Oil Sump, F 241.80 .201 116.56 .111 
J4 C3 Fuel In, F 92.140 . 033 33.411 . 046 
J5 C3 Inlet Air, F 100.48 . 162 38.045 . 090 
J6 C3 Airbox, F 174.97 . 1 06 79.429 . 059 
Horsepower 167.83 .281 125.13 .209 
Corrected Horsepower 179.20 .300 133.61 .223 
BSFC, lb/hp-hr .424 . 016 .253 .010 
Corrected BSFC .397 . 015 .242 . 009 
Relative Humidity 90.658 .362 90.653 .362 
Reference Pressure, inHg 33.631 113.89 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC ; 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

Cli t DN1 M8 
98.4 mm 
114,3 mm 
5217 > 9 cc 

21,0 to 1 
19 BTDC 

180,ü degrees 
33.63 in-Hg 
22 01 RPM 
4 0 0.4 lb-ft 
71.1 lb/hr 
167.8 0 bhp 
.424 lb/bhp-hr 

22.8 0 kW/cvl 
9.695 MPa 
551 .5 kPa/deg 

51 .6 Joules/deg 
1249.31 Joules 
71 .6 •/. 
35.6 V. 
32.6 V. 
6.8 degrees 
197.7 degrees 
1 1 . 93 Jf-'degree 
28.8 degrees 

,23710 



S70610.111216 AL-15299-F AL-12920-L 6V-53 1 
Ory Bulb Temperature, F SO.213 .132 26.783 .073 
Wet Bulb Temperature, F 77.691 .023 25.334 ,016 
PM-Baro <Vent>, "Hg ABS 28.985 .000 98.154 .001 
P3 C3 Fuel Pressure,psig 70.432 .105 435.96 .726 
P4 C3 Oil Pressure, psig 44.827 .091 309.07 .627 
P5 C3 Airbox Pres., psig 1.791 .012 12.343 .035 
P10 C3 Exh Com«, inH20g 14,193 .107 3.532 .027 
P11 C3 Intake Vac,inH20v 6.547 .080 1.629 ,020 
P12 C3 Blowby, inH20g .005 .001 ,001 .000 
C3 Speed, RPM 1815.3    7.136   1815.3    7.136 
C3 Fuel Flow, lb/hr 61.471    1.703   27.333     .772 
C3   Smoke, V. 21.037     .517   21.037     .517 
Cell 3 Load, lb-ft 400.56     .737   543.08     .999 

135 
206 
355 
865 
240 
934 
24 0 
030 
024 
t53 
013 
060 
250 

Horsepower 138.49     .759   103.25     .566 
Corrected Horsepower 147.49 .808 109.97 .603 
BSFC, lb/hp-hr .444     .012     .270     .007 
Corrected BSFC .417     .011     .254     .007 
Relative Humidity 39.387     .434   39.397     .434 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

SO.213 . 132 26,733 
77.691 , 023 25.334 
28.985 . 000 98.154 
70.432 . 105 435.96 
44.827 . 091 309.07 

1 .791 .012 12.343 
14.193 . 107 3.532 
6.547 .030 1 .629 
.005 .001 .001 

1815.3 7. 136 1815.3 
61.471 1 .703 27.333 
21.037 .517 21.037 
400.56 .737 543.08 
677.54 .332 358.63 
785.32 .372 418.51 
373.91 .640 467.73 
711.02 6.958 377.23 
915.75 .432 490.97 
915.83 1 .631 491.02 
333.45 .431 195.25 
154.57 . 054 63.094 
169.18 . 043 76.214 
236.38 .276 113.55 
91.563 . 023 33.090 
98.715 . 1 03 37.064 
160.90 .451 71.611 
138.49 .759 103.25 
147.49 .308 109.97 

.444 . 012 .270 
,417 . 01 1 .254 

39.387 .434 39.397 
32.150 108,37 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1150 
Bore ; 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power ; 
Heak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.15 in-Hg 
1815 RPM 
400.6 lb-ft 
61.5 lb/hr 
138.44 bhp 
.444 lb/bhp~hr 

18,60 kwYcvl 
9.866 MPa 
630.0 kPa/deg 

65.2 Joules/deg 
1241.90 Joules 
67.8 K 
33.6 'A 
31.1 V. 
6,4 degrees 
197,0 degrees 
12.71 -Vdegree 
28.5 dearees 

.22441 



112847 AL-15299-F AL-12920-L 6V-53 1 
Dry   Bulb Temperature, F 80.249 .158 26.805 .088 
Wet Bulb Temperature, F 78.356 .044 25.753 .024 
P11-Baro <Vent>, "Hg ABS 28.982 .000 98.144 .001 
P3 C3 Fuel Pressure,psig 68.394 .117 471.56 .305 
P4 C3 Oil Pressure, psig 33.921 .013 233.88 .039 
P5 C3 Airbox Pres., psig 1.198 .013 3.259 .089 
P10 C3 Exh Comm, inH20g 9.753 .131 2.427 .033 
P11 C3 Intake Vac,inH20v 3,295 .043 .820 .011 
P12 C3 Blowby, inH20g -.003 .001 -.001 .000 
C3 Speed, RPM 1399.5 .765 1399.5 .765 
C3 Fuel Flow, lb/hr 52.860 2.685 23.977 1.213 
C3 Smoke, '/. 56.743 .703 56.743 .708 
Cell 3 Load, lb-ft 369.39 1.032 501.50 1.400 
Kl C3 Exhaust 1, F 625.23 .377 329.57 .437 
K2 C3 Exhaust 2, F 692.59 .363 366.99 .202 
K3 C3 Exhaust 3, F 779.37 .637 415.20 .354 
K4 C3 Exhaust 4, F 645.68 5.250 340.93 2.916 
K5 C3 Exhaust 5, F 802.07 .423 427.32 .235 
K6 C3 Exhaust 6, F 750.61 .416 399.23 .231 
K7-C3 Exhaust Comro, F 338.96 .426 170.53 .23? 
J1 C3 Water In, F 154.20 .062 67.887 .035 
■)2   C3 Water Out, F 170.06 .057 76.703 .032 
J3 C3 Oil Sump, F 236.55 .062 113.64 .034 
J4 C3 Fuel In, F 90.608 .033 32.560 .021 
J5 C3 Inlet Air, F 101,07 .095 33.371 .053 
,16 C3 Airbox, F 157.02 .064 69.454 .036 
Horsepower 98.563 .263 73.436 .196 
Corrected Horsepower 105.31 .281 78.517 .210 
BSFC, lb/hp-hr .536 .026 .326 .016 
Corrected BSFC .502 .025 .305 .015 
Relative Humidity 91.996 .474 91.996 .474 
Reference Pressure, inHg 31.178 105.53 



NAVY HIGH SPEED 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power : 
B3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Preraixed/Diffusion Ratio : 

DIESEL - - DETROIT DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

o ; 21.0 to 1 

FILE DM1152 

18 BTDC 
180.0 degrees 
31.!3 in~Hg 
1400 RPM 
369.9 lb-ft 
52.9 lb/hr 
98,6 0 bhp 
.536 lb/bhp-hr 

13.92 kwVcyl 
10,18 MPa 
701.9 kPa/deg 

76.4 Joules/deg 
1208,90 Joules 
59,2 K 
29.2 '/. 
25.7 V. 
5.6 degrees 
195.0 degrees 
14,16 J/degree 
27.4 dearees 

,20463 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.J_FUELJ£J_DATEi3^2Z.PAGE_S_ 

Operator        klier 

Time 
Teat Hour 
Speed. RPM _^0 

Lood, lb-ft 
Fuel Flow, lb/hr 
Exh. Opocity. % 

TEMPERATURES, PEG. F 

Exhouat Cyl. L1 
Exhouet Cyl. L2 
Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouat Cyl. R3 
Exhouet Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Tranefer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Borometer. in.Hg 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.J_FUELZ2£^_DATE^^ZPAGE_X. 

Operator     6-M6- 
Time 
Teat Hour 
Speed, RPM 
Lood, lb—ft 
Fuel Row, lb/hr 
Exh. Opocfty, % 

TEMPERATURES. PEG. F 

'ioSLa^zi 

l&Q. 
Wit 
2LL 
3 0 

Exhoust Cyl. L1 
Exhouat Cyl. L2 
Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouat Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., In.Woter 
Blowby, in.woter 
Barometer, in.Hg 

310 

360- 

M. 

l&b 
ill 

mo 
Ml 

&3_ 
2o_ 

330 

H1L 
a<& 

33D_ 
350. 
922. 
ML 
lAL 
*4 

1L 
l&> 

3& 

XISL 

&L 
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1Z 

X3.Q 

Ll 
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w 
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äX 

,vjy 1 d , 
HS 

Sm 

1 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pl1-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K> C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
,13 C3 
J4 C3 
,15 C3 
J6 C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

-12920-L 6V -53 1 
82,271 . 062 27.928 . 034 
78.795 . 032 25.997 , 018 
28.977 . 000 98.126 . 001 
75.680 .438 521.79 3 . 02 t 
53.900 . 015 371.63 . 1 00 
4.755 . 008 32.782 . 058 

27.933 .305 6.951 . 076 
17.002 . 051 4.231 . 013 

. 041 . 002 . 010 . 001 
2801 .0 2 .229 2801 .0 2 .229 
80.490 2 .261 36.510 1 . 026 
3.842 .099 3.842 . 099 

350.95 1 . 170 475.82 1 .587 
760.41 6 .655 404.67 3 .697 
804. 01 4 .302 428.90 2 .390 
890.16 4 .800 476.76 2 .667 
807.17 2 . 014 430.65 1 . 1 19 
905.50 .383 485.28 .213 
922.37 .323 494.65 . 179 
453.41 .676 234.12 .375 
155.40 . 077 68.557 . 043 
168.33 . 105 75.737 . 058 
242.91 .324 117.17 , 180 
93.141 . 166 33.967 , 092 
99.201 . 062 37.334 , 034 
190.22 .241 87.902 , 134 
187.16 .708 139.55 , 528 
199.66 .756 148.86 .563 

.430 . 01 1 .262 , 007 

.403 . 01 1 .245 , 006 
85.870 .299 85.870 ,299 
37.4 06 126.67 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1154 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98 . 4 mm 
1 14.3 mm 
521? .9 cc 

21,0 to 1 
18 BTDC 

180, 0 degrees 
37.41 in-Hg 
280t RPM 
351 . 0 Ib-ft 
30.5 lb/hr 
187.20 bhp 
.430 lb/bhp-hr 

27.33 kU/cyl 
9.415 MPa 
475.8 kPa/deg 

40, .4 Joules/deg 
1128.38 Joules 
72.7 ? j 

37.7 ? > 

32. 1 " > 
7.5 degrees 
198.5 degrees 
1 1 .39 J/degree 
28.9 degrees 

.26090 



37061C 1.121155 AL-15299-F AL-12920-L 6V- -53 1 
Dry Bulb Temperature, F 82.1SS . 1 18 27.382 . 065 
Uet Bulb Temperature, F 79.098 . 043 26. 166 . 024 
Fll-Baro <Vent>, "Hg ABS 23.971 . 000 93.106 . 00 1 
P3 C3 Fuel Pressure,psig 73.850 .444 5 09.13 3 . 063 

P4 C3 Oil Pressure, psig 51.894 . 01 1 357.79 . 078 
P5 C3 Airbox Pres., psig 3.675 . Oil 25.333 . 073 
P10 C3 Exh Con», inH20g 23.276 . 136 5.792 . 034 
PI 1 C3 Intake Vac,inH20v 13.344 . 061 3.320 . 015 
PI 2 C3 Blowby, inH20g .024 . 002 . 006 . 001 
C3 Speed, RPM 2500.4 2 . 045 2500.4 2 . 045 
C3 Fuel Flow, lb/hr 73.299 1 .767 33.243 .3 02 
C3 Smoke, V. 2.695 . 115 2.695 . 1 15 
Cell 3 Load, lb-ft 382.21 1 . 179 518.20 1 .598 
Kl C3 Exhaust 1, F 777.33 6 .982 414.07 3 .879 
K2 C3 Exhaust 2,   F 824.17 .556 440.09 .3 09 
K3 C3 Exhaust 3, F 918.57 7 .389 492.54 4 . 1 05 
K4 C3 Exhaust 4, F 804.17 3 .453 428.98 4 .696 
K5 C3 Exhaust 5, F 920.23 .316 493.46 , 176 
K6 C3 Exhaust 6, F 930,52 .363 499.13 .202 
K7-C3 Exhaust Comm, F 448.17 .527 231.20 .293 
J1 C3 Water In, F 155.69 . 05 0 68.717 . 023 
J2 C3 Water Out, F 168.97 . 032 76.097 . 046 
J3 C3 Oil Sump, F 242.77 .223 117.10 . 124 
J4 C3 Fuel In, F 91.836 ,069 33.242 . 033 
J5 C3 Inlet Air, F 101.32 . 102 33.512 . 057 
J6 C3 Airbox, F 186.70 .225 85.943 . 125 
Horsepower 181.97 .655 135.67 .433 
Corrected Horsepower 194.62 .700 145.11 .522 
BSFC, lb/hp-hr .403 . 010 .245 . 006 
Corrected BSFC .377 .010 .229 . 006 
Relative Humidity 87.376 .306 87.376 .306 
Reference Pressure, inHg 35.471 120,12 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
S n e e d ! 
Load  ; 
Fuel Flow : 
Brake Power : 
8SFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio ; 

FILE DH1156 
98 .4 mm 

1 14.3 mm 
5217 . 9 cc 

21,0 to 1 
IS BTDC 

180,0 degrees 
35.4? in-Hg 
2500 RPM 
382 , 2 lb-ft 
73.3 lb/hr 
181.83 bhp 
,4 03 lb/bhp-hr 

24.92 kwYcyl 
9.489 MPa 
504.4 kPaf'deg 

43 ,5 Joules/deg 
1186.67 Joules 
74.9 ? / 

37.8 V. 
34,3 " t 

7.2 degrees 
198.4 degrees 
11 .44 J/degree 
29.2 degrees 

.24832 



970610.122548 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 32.442 .078 23.023 .043 
Wet Bulb Temperatur«, F 79.051 .039 26.140 .021 
Pll-Baro <Vent>, "Hg ABS 23,969 .000 93.099 ,002 
P3 C3 Fuel Pressure,psig 74.482 .201 513.54 1.385 
P4 C3 Oil Pressure, psig 53.839 .033 371.55 .259 
P5 C3 Airbox Pres., psig 3,521 .019 24.278 .133 
P10 C3 Exh Com», inH20g 20.465 .134 5.093 .033 
P11 C3 Intake Vac,inH20v 13.572 .112 3.377 .028 
P12 C3 Blowby, inH20g .025 .003 .006 .001 
C3 Speed, RPM 2497.7 1.388 2497.7 1.383 
C3 Fuel Flow, lb/hr 54.261 1.433 24.612 ,673 
C3 Smoke, V. 2.573 .072 2.578 .072 
Cell 3 Load, lb-ft 287.35 .916 389.59 1.242 
Kl C3 Exhaust 1, F 603.05 .166 320.03 .092 
K2 C3 Exhaust 2, F 631.13 .231 332.85 .156 
K3 C3 Exhaust 3, F 707.63 2.043 375.35 1.135 
K4 C3 Exhaust 4, F 641.79 .205 338.77 .114 
K5 C3 Exhaust 5, F 716.44 .243 380.25 ,135 
K6 C3 Exhaust 6, F 721.92 .190 383.29 .106 
K7-C3 Exhaust Com», F 354.46 .565 179,15 .314 
J1 C3 Water In, F 159.09 .421 70.606 ,234 
J2 C3 Water Out, F 170,01 .232 76.674 .157 
J3 C3 Oil Sump, F 232.23 .154 111.24 .035 
J4 C3 Fuel In, F 91.767 .044 33.204 .024 
J5 C3 Inlet Air, F 100.37 .069 37.932 .038 
,16 C3 Airbox, F 168.53 .398 75.875 .221 
Horsepower 136.66 .473 101,39 .353 
Corrected Horsepower 146.02 .505 108,37 .377 
BSFC, lb/hp-hr .397 .011 .242 .007 
Corrected BSFC .372 ,010 .226 .006 
Relative Humidity 36.229 .345 36.229 .345 
Reference Pressure, inHg 35.140 119.00 



MAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N ILh DHi töö 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

98 . 4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
35.14 in-Hg 
2498 RPM 
287.4 lb-ft 
54.3 lb/hr 
136,70 bhp 
.397 lb/bhp-hr 

19.21 kW/cyl 
8,526 MPa 
539.4 kPa/deg 

51.5 Joules/deg 
893.972 Joules 
76.1 K 
39.3 Ji 
34.7 •/. 
9.3 degrees 
196.7 degrees 
10.85 J/degree 
25.4 degrees 

.36660 



370610.124414 AL-15299-F AL-12920-L 6V-53                  1 
Dry Bulb Temperature, F    82.641 .064 28.134     .036 
Wet Bulb Temperature, F    73.760 .040 25.978     .022 
P11-Baro CVent), "Hg ABS   28.965 .000 98.037     .001 
P3 C3 Fuel Pressure,psig   72.652 .233 500.92 1.605 
P4 C3 Oil Pressure, psig   48.724 .008 335.94     .053 
P5 C3 Airbox Pres., psig    2.643 .011 13.222     .074 
P10 C3 Exh Comm, inH20g    19.103 .205 4.754     .051 
P11 C3 Intake Vac,inH20v   10.698 .070 2.662     .017 
P12 C3 Blowby. inH20g        .015 .001 .004     .000 
C3 Speed, RPM              2201.1 .389 2201.1      .889 
C3 Fuel Flow, lb/hr        70.534 2.362 31.994 1.293 
C3 Smoke, V.                                               6.492 .212 6.492     .212 
Cell 3 Load, lb-ft         401.93 .920 544.94 1.247 

749.37 7.436 398.54 4.131 
810.10 6.570 432.23 3.650 
919.44 5.862 493.02 3.257 
790.53 .769 421.41 .427 
949.99 .365 510.00 .203 
95 0.28 .225 510.15     .125 
420.42 .246 215.79 .137 
155.27 .070 68.482     .039 
169.43 .051 76.347 .028 
241.85 .261 116.53 .145 
92.501 .056 33.612 .031 
101.64 .062 33.687     .035 
177.45 .295 80.807 .164 

Horsepower 168.44 .409 125,59 .305 
Corrected Horsepower 180.12 .438 134.29 .326 
BSFC, lb/hp-hr .419 .017 .255 .011 
Corrected BSFC .392 .016 .233 .010 
Relative Humidity 84.352 .257 84.352 .257 
Reference Pressure.,    inHg   33.559 113.64 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Coma, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow ; 
Srake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

FILE DN1160 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
33.56 in-Hg 
2201 RPM 
401.9 lb-ft 
70.5 lb/hr 
168.43 bhp 
,419 lb/bhp-hr 

22.35 kwVcyl 
9.701 MPa 
547.7 kPa/deg 

50.8 Joules/deq 
1216.84 Joules 
70.3 '/. 
35.2 y. 
33.0 V. 
6.7 degrees 
197.5 degrees 
11.80 J/degree 
28.8 degrees 

.23452 



370610.130223 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 82,148 .164 27.360 ,091 
Wet Bulb Temperature, F 78,603 .064 25.893 ,036 
Pll-Baro <Vent>, "Hg ABS 28.965 .000 98.035 .002 
P3 C3 Fuel Pressure,psig 73.441 .453 506.36 3.126 
P4 C3 Oil Pressure, psig 52.455 .020 361.66 .140 
P5 C3 Airbox Pres., psig 2.467 .013 17.007 .036 
P10 C3 Exh Comm, inH20g 15.221 .188 3.738 ,047 
P11 C3 Intake Vac,inH20v 10.988 .061 2.734 .015 
P12 C3 Blowby, inH20g .010 .001 .002 .000 
C3 Speed, RPM 2196.7 1.177 2196.7 1.177 
C3 Fuel Flow, lb/hr 33.742 1.948 17.573 .838 
C3 Smoke, V. .612 .635 .612 .635 
Cell 3 Load, lb-ft 223.91 .920 303.57 1.243 
Kl C3 Exhaust 1, F 512.19 .323 266.77 .130 

Exhaust 2, F 515,03 .227 268.35 .126 
Exhaust 3, F 569.51 .369 298.61 .205 
Exhaust 4, F 514.73 .313 268.19 .174 
Exhaust 5, F 568.70 .200 298.17 .111 
Exhaust 6, F 568.07 .275 297.82 .153 
Exhaust Comm, F 274.87 .669 134.93 .372 
Water In, F 159.33 .057 70.740 .032 
Water Out, F 169.46 .033 76.367 .019 
Oil Sump, F 223.10 .178 106.17 ,099 
Fuel In, F 92.372 .034 33.540 .019 
Inlet Air, F 98.292 .120 36.829 .067 
Airbox, F 153.87 .260 70.436 .145 

Horsepower 93.649 .398 69.822 ,297 
Corrected Horsepower 99,839 .424 74.437 .316 
BSFC, lb/hp-hr .414 .020 .252 .012 
Corrected BSFC .388 .019 .236 .011 
Relative Humidity 85.603 .767 85.603 .767 
Reference Pressure, inHg 33.178 112.35 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN11 62 
Bore : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114,3 mm 
52*7.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.18 in-Hg 
2T97 RPR 
223.9 lb-ft 
38.7 lb/hr 
93.66 bhp 
,413 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

13.69 
7.895 
611 .2 

64 
710,164 
74.6 V. 
39.3 V. 
33.4 V. 
10.2 degrees 
194.5 degrees 
1 1 .99 J/degree 
22.3 degrees 

.457 09 



Dry Bulb Temperature, F 
Ulet   Bulb   Temperatur«,   F 
Pll-Baro   CVent)/    "Hg   ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20w 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V- -53 1 
83-272 , 042 28.434 , 023 

80.592 , 026 26.996 , 015 
28.961 . 000 98.074 ! , 001 
70.543 . 085 486.38 .539 
44.349 . 006 305.78 . 039 

1 .743 ,013 12.055 . 088 
13.916 . 140 3.463 . 035 
6.756 .059 1 .681 . 015 
.004 .001 .001 . 000 

1800.1 1 .629 1800.1 1 .629 
62.337 7 .239 28.276 3 .306 
27.381 .276 27.381 .276 
398.52 1 .217 540.31 1 .65 0 
688.77 4 . 169 364.37 2 .316 
780.56 4 .744 415.87 2 .635 
870.45 5 .309 465.30 2 ,949 
672.51 1 1 .686 355.84 6 .492 
399.68 8 .959 482.04 4 .977 
902.45 .879 433.53 .438 
376.80 .415 191.56 .231 
153.70 . 069 67.609 . 033 
163.25 . 04 0 75.693 . 022 
235.53 .212 113.10 . 1 13 
9 0.395 . 129 32.442 . 071 
101.73 . 084 38.737 . 047 

158.77 . 163 70.426 . 094 

136.59 .451 101.84 .336 
146.48 .484 109.21 .361 

.456 . 054 .278 . 033 

.426 . 050 .259 . 030 
89.129 . 119 89.129 . t 19 
32.024 108.45 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ; DN1164 
Bore : 98.4 mm 
Stroke ; 114,3 mm 
Displacement ; 5217.9 cc 
Compression Ratio : 21,0 to 1 
Injection Timing : i8 BTDC 
Crankangle Offset ; 18Ö.Ö degrees 
Reference Pressure : 32.02 in-Hg 
Spped : 1800 RPM 
Load  ! 398.5 lb-ft 
Fuel Flow ; 62.3 lb/hr 
Brake Power : 136.58 bhp 
BSFC : .456 lb/bhp-hr 
Indicated Power : 18.24 kwYcyl 
Peak Pressure : 9.869 MPa 
Peak Rate of Pressure Rise: 621.7 kPa/deg 
Peak Heat Release Rate : 63.0 Joules/deg 
Cumulative Heat Release : 1214.46 Joules 
Apparent Combustion Efficiency : 64.9 'A 
Indicated Thermal Efficiency : 32.5 V. 
Brake Thermal Efficiency : 30.3 "/. 
Ignition Delay : 6.6 degrees 
Centroid Phasing ; 195.8 degrees 
Centroid Magnitude : 13.16 J/degree 
sensitivity : 27.2 degrees 
Premixed/Diffusion Ratio ; .24093 



370610.133147 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 83.653 .140 28.699 .078 
Ulet Bulb Temperature, F 3 0.255 .117 26.8 08 .065 
Pll-Baro CVent), "Hg ABS 23.955 .000 93.053 .002 
P3 C3 Fuel Pressure,psig 71.202 .163 490.92 1.155 
P4 C3 Oil Pressure, psig 46.687 .005 321.90 .036 
P5 C3 Airbox Pres., psig 1.536 .010 10.590 .071 
P10 C3 Exh Comm, inH20g 11.811 .115    2.939 .029 
P11 C3 Intake Vac,inH20v 7.172 .054    1.785 .014 
P12 C3 Blowby, inH20g .003 .001     .001 .000 
C3 Speed, RPM 1800.4 1.030 1800.4 1.030 
C3 Fuel Flou, Ib/hr 37.208 2.412 16.877 1.094 
C3 Smoke, V. 4.965 .101    4.965 .101 
Cell 3 Load, lb-ft 272.59 .653 369.58 .336 

Exhaust 1, F 499.79 3.990 259.33 2.217 
Exhaust 2, F 534.02 .492 273.90 .273 
Exhaust 3, F 586,76 4.596 308.20 2.554 
Exhaust 4, F 520.33 1.753 271.29 .974 
Exhaust 5, F 636.97 .273 336.09 .152 
Exhaust 6, F 618.06 .218 325.59 .121 
Exhaust Com«, F 294.63 1.137 145.91 .659 
Water In, F 153.03 .083 70.018 .046 
Water Out, F 168.31 .067 76.003 .037 
Oil Sump, F 222.16 .161 105.64 .090 
Fuel In, F 90.211 .170 32.339 .094 
Inlet Air, F 101.64 .148 38.686 .082 
Airbox, F 143.75 .133 64.859 .102 

Horsepower 93.444 .252 69.670 .138 
Corrected Horsepower 100.15 .270 74.672 .201 
BSFC, lb/hp-hr .398 .026     .242 .016 
Corrected BSFC .372 .024     .226 .015 
Relative Humidity 36.359 .416 36.359 .416 
Reference Pressure, inHg 31.555 106.36 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
■J5 C3 
J6 C3 



HAVY   HIGH   SPEED   DIESEL   -   DETROIT   DIESEL   6V-53H t- il_fc DH1t66 
bore    : 
Stroke    : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity ; 
Fremixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31,56 in-Hg 
180 0 RPM 
272.6 lb-ft 
37.2 lb/hr 
93.43 bhp 
.398 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

12.50 
8.152 
618. 1 

64 
764.193 
68.4 'i 
37.3 '/. 
34.7 V. 
9.3   degrees 

191.0   degrees 
12.81    -Vdegree 
19.8 degrees 

.46787 



8706t0.134731 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F    33.463 .052 23.591 .029 
Wet Bulb Temperature, F    79.601 .040 26.445 .022 
Pll-Baro <Vent>, "Hg ABS   28.947 .000 93.025 .001 
P3 C3 Fuel Pressure,psig   71.895 .093 495,70 .674 
P4 C3 Oil Pressure, psig   48.331 .016 333.23 .109 
P5 C3 Airbox Pras.,   psig    1.529 .003 10.543 .023 
P10 C3 Exh Com», inH20g    10.099 .093 2.513 .024 
Pit C3 Intake Vac,inH20v    7.291 .067 1.814 .017 
P12 C3 Blowby, inH20g        .002 .000 .000 .000 
C3 Speed, RPM              1800.2 .773 1800.2 .773 
C3 Fuel Flow, lb/hr        22.944 1.655 10.407 .751 
C3 Smoke, '/.                                               3.833 .052 3.833 .052 
Cell 3 Load, lb-ft         146.18 .581 193.20 .739 

333.45 .244 195.25 .135 
337.47 .138 197.48 .077 
427.82 .350 219.90 .194 
378.93 .290 192.74 .161 
398.44 .298 203.53 .166 
399.69 .323 204.27 .179 
224.40 1.275 106.89 .708 
161.26 .057 71.812 .031 
169.72 .049 76.511 .027 
2t3.43 .033 100.79 .046 
90.929 .032 32.738 .013 
100.59 .199 38.105 .111 
143.40 .139 61.837 .077 

Horsepower                 50.106 .137 37.358 .139 
Corrected Horsepower       53.618 .200 39.976 .149 
BSFC, lb/hp-hr                .453 .033 .279 .020 
Corrected BSFC                .423 .030 .260 .013 
Relative Humidity          34.560 .180 84.560 .180 
Reference Pressure, inHg   31.524 106.75 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6,   F 
K7- -C3 Exhaust Conm, 
■J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DH1 165f 
Bore : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio ; 

98.4 mm 
114,3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.ö degrees 
31,52 in-Hg 
1800 RPM 
146.2 lb-ft 
22.9 lb/hr 
50.11 bhp 
.457 lb/bhp-hr 
8.12 kW/cyl 

7.172 MPa 
671.6 kPa/deg 

75.0 Joules/dea 
577.352 Joules 
84 . 0 V. 
39.4 '/. 
30.2 V. 
11.1 degrees 
199.9 degrees 
13.29 J/degree 
26.8 degrees 

.41232 



S70610.t 401 19 AL-15299-F AL-12920-L 6V-53 1 
Dry Bulb Temperature, F 83.385 .123 28.547 .063 
Wet Bulb Temperature, F 79.524 .100 26.4 02 .055 
Pll-Baro <Vent), "Hg ABS 28.944 .000 98.015 .001 
P3 C3 Fuel Pressure,psig 72.172 .187 497.61 1.291 
P4 C3 Oil Pressure, psig 49.348 .008 340,24 .053 
P5 C3 Airbox Pres., psig 1.611 .004 11.109 .028 
P10 C3 Exh Comm, inH20g 9,113 .102 2,268 .025 
P11 C3 Intake Vac,inH20v 7.274 .064 1.810 .016 
P12 C3 Blowby. inH20g .003 .001 .001 .000 
C3 Speed, RPM 1800.2     .700   1800.2     .700 
C3 Fuel Flow, lb/hr 14.953 2.523 6.733 1.144 
C3 Smoke, V. 2.362     .129    2.362     .129 
Cell 3 Load, lb-ft 61.145     .434   32.901      .539 

406 
1 1 0 
321 
251 
775 
464 
51 0 
059 
019 
077 
039 
06 0 
035 

Horsepower 20.953     .149   15.626     .111 
Corrected Horsepower 22.416 .160 16.713 .119 
BSFC, lb/hp-hr .714     .122     .434     .074 
Corrected BSFC .667     .114     .406     .069 
Relative Humidity 84.556     .367   84.556     .367 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
•J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

83.385 . 123 28.547 
79.524 . 1 00 26.402 
28.944 . 000 98.015 
72.172 . 137 497.61 
49.343 . 003 340,24 

1 .61 1 . 004 1 1 . 109 
9,113 . 102 2,268 
7.274 . 064 1 .81 0 
,003 . 001 .001 

1300.2 .700 1300.2 
14.953 2.523 6.733 
2.362 . 129 2.362 

61.145 .434 32.901 
33 0.68 2.531 165.93 
319.73 . 197 159.85 
348.75 2.378 175.97 
266.79 .452 130.44 
264,59 1 .395 129.22 
277.56 2.635 136.42 
190.03 .918 87.793 
164.40 . 105 73.554 
171.56 . 035 77.535 
207.60 . 139 97.556 
89.744 . 070 32.030 
100.03 . 1 08 37.792 
141.91 . 064 61.061 
20.953 . 149 15.626 
22.416 . 160 16.713 

.714 . 122 .434 

.667 . 114 .406 
84.556 .367 84.556 
31.689 107.31 



HAW HIGH SPEED DIESEL DETROIT DIESEL 6V-53H FILE DN1170 
tiore ; 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset r 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC .■ 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
1 14,3 mm 
5217 . 9 cc 

21.0 to 1 
13 BTDC 

180. 0 degrees 
31 .69 in-Hg 
180 0 RPM 
61 .2 lb-ft 
15.0 lb.'"hr 
20.97 bhp 
.715 lb/bhp-hr 
5.68 kW/cvl 

6.678 MPa 
633. 0 kPa/deg 

71 ,3 Joules/deg 
422.768 Joules 
93.9 ? j 

42.0 ! >m 

19.3 : > 
11.7 degrees 
200.8 degrees 
13.51 J/degree 
27.1 degrees 

.43034 



1 
, 056 
. 059 
001 
376 

370610.141554 AL-15299-F AL-12920-L 6V-53 
Dry Bulb Temperature, F 84.466 .101 29.148 
Wet Bulb Temperature, F 30.780 .107 27.100 
Pll-Baro (Vent), "Hg ABS 23.940 .000 98.003 
P3 C3 Fuel Pressure,psig 63.381 ,200 471.47 
P4 C3 Oil Pressure, psig 34.027 .015 234.61 .104 
P5 C3 Airbox Prcs., psig 1.130 .013 3.139 .087 
P10 C3 Exh Com», inH20g 9,853 .124 2.452 .031 
P11 C3 Intake Vac,inH20v 3.997 .059 .995 .015 
P12 C3 Blowby.. inH20g .004 .002 .001 !o01 
C3 Speed, RPM 1400.6    4.864   1400.6    4^364 
C3 Fuel Flow, lb/hr 54.119    2.892   24.548    1.312 
C3 Smoke, V. 62.840     .915   62.340     .915 
Cell 3 Load, lb-ft 369.43    3.331   500.87    4.517 

1 .395 
2.133 
.223 
.553 
.461 
.683 
.747 
. 091 
. 068 
. 055 
. 077 
. 075 
283 

Kl C3 Exhaust 1,F 616.49 3.411 324,72 
K2 C3 Exhaust 2, F 636.06 3.840 363.37 
K3 C3 Exhaust 3, F 7S3.79 .402 417.66 
K4 C3 Exhaust 4, F 659.26 .995 348.43 
K5 C3 Exhaust 5, F 799.79 .829 426.55 
K6 C3 Exhaust 6, F 747.62 1.229 397.57 
K7-C3 Exhaust Comm, F 330.49 1.345 165.33 
J1 C3 Water In, F 154.27 .164 67.928 
J2 C3 Water Out^ F 169.55 .122 76.417 
J3 C3 Oil Sump, F 234.62 ,100 112.57 
J4 C3 Fuel In, F 90.490 .139 32.494 
J5 C3 Inlet Air, F 102.86 ,134 39.364 
J6 C3 Airbox, F 154.22 .509 67.900 
Horsepower 98.522 1.144 73.456     .353 
Corrected Horsepower 105.82 1.229 73.899     .916 
BSFC, lb/hp-hr .549 .031 .334     ,019 
Corrected BSFC .512 .029 .311     .018 
Relative Humidity 35.391 .083 85.391     .083 
Reference Pressure, inHg   31.050 105.15 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE ; ON If 72 
dore    : 99.4 mm 
Stroke : 114,3 mm 
Displacement ; 5217,9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 18 BTDC 
Crankangle Offset : 180,0 degrees 
Reference Pressure : 31,05 in-Hg 
Speed ; 1401 RPM 
Load  ; 369.4 lb-ft 
Fuel Flow : 54.1 lb/hr 
Brake Power : 98.54 bhp 
BSFC : .549 lb/bhP-hr 
Indicated Power : 13,93 kwVcyl 
Peak Pressure ; 10.23 MPa 
Peak   Rate of Pressure Rise: 678.7 kPa/deg 
Peak Heat Release Rate : 74.6 Joules,-'deg 
Cumulative Heat Release : 1200.29 Joules 
Apparent Combustion Efficiency : 57.5 Y. 
Indicated Thermal Efficiency : 28.6 Y. 
Brake Thermal Efficiency : 25.1 Y. 
Ignition Delay : 5,6 degrees 
Centroid Phasing : 194.7 degrees 
Centroid Magnitude : 14.06 «Vdegree 
Sensitivity : 27.1 degrees 
Premixed/Diffusion Ratio : .20474 



Ö70610.143723 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>.. "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comra^ inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V -53 1 
86.129 . 147 30.072 . 082 
80.066 . 069 26.7 04 . 038 
28.929 . 000 97.965 . 001 
69.788 . 127 481.17 .376 
39.771 . 018 274.21 . 121 
1.116 . 003 7.694 . 055 
6.737 . 061 1 .676 . 015 
4.250 . 04 0 1 .058 . 010 
-. 001 . 001 -.000 . 000 
1400.2 2 . 019 1400.2 2. 019 
14.638 2 . 195 6.640 .996 
5. 146 .436 5. 146 .436 

97.939 1 . 159 132.79 1 .571 
339.06 2 .763 170.59 1 .535 
307.35 3 . 025 152.97 1 .631 
356.33 1 .846 180.18 1 . 025 
264.48 8 .677 129.16 4.821 
291.12 . 109 143.95 . 061 
304.12 i , 1 13 151.13 . 063 
172.54 1 , , 036 78.073 .576 
163.00 , 064 72.775 . 036 
170.66 i . 100 77.034 . 056 
2 05.82 i , 102 96.566 . 057 
88.915 067 31 .619 . 037 
100.80 139 38.222 . 077 
143.62 i 043 62.009 . 024 
26.112 * 327 19.463 .244 
27.956 * 35 0 20.843 .261 

.561 i 086 .341 . 053 

.524 081 .319 . 049 
76.976 373 76.976 .373 
30,889 104.60 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke : 
Displacement f 
Compression Ratio : 
Injection Timing : 
Crankangle Offset r 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC ; 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
93.4 mm 
114.3 mm 
5217,9 cc 

21.0 to t 
18 BTDC 

190.0 degrees 
30.89 in-Hq 
1400 RPM 
97.9 lb-ft 
14.6 lb/hr 
26.10 bhp 
.559 lb/bhp-hr 
5.03 kW/cvl 

6.803 MPa 
745.7 kPa/deg 

85 , 1 Joules/deq 
415.127 Joules 
73.7 >: 
38.2 V. 
24.7 ?. 
10.7 degrees 
190.2 degrees 
17.58 J/degree 
17.5 degrees 

.60724 

FILE DNi174 
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APPENDIX F2
DDC 6V-53N DATA SHEETS

FUEL BLEND TF26
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy   High-Speed   Diesel   Engine 
Performance   Test   Plan 

Fuel   Blend   Test   Procedure   Checklist 

Engine   Type;        PDA   6V-53N             Engine   Tester:      BFLRF(SwRI) 

Fuel   Blend:    jfi-f      Date:    X~c?0"?? 
TFafcpzavd'» 

Step  Initials   Test Procedure 

1. fr.Lfi Flush Fuel System with BF-2 

2. /r.A.r Engine Warmup 

3. /r.ptP. Clean Smokemeter Lenses 

*. {r. /-A Full Rack Power Check with BF-2 

5. £:/.•/'- Compute Corrected Power Levels 

6. Cr.LjQ Compare to 95% Confidence Bands of BF-2 Performance 
7« fr.£.r. Determine Action; i.e. continue or contact DTNSRDC 
8« £> 1 A Flush Fuel System with ~$M(rffrM)   Blend 

9- (£/■/ Engine Warmup T*9M>Wtn 

10. /r-l-r- Clean Smokemeter Lenses 

11. fr L.fl Complete Performance Testing Load-Speed Matrix 

12. <£.//? Flush Fuel System with BF-2 

13. /L.A.fl. Engine Warmup 

14. ft. L/? Clean Smokemeter Lenses 

15. ^.L/? Full Rack Power Check on BF-2 

16. hljQ Compute Corrected Power Levels 

17. £-.£ ■/< Compare to 95% Confidence Bands of BF-2 Performance 

18. /T.L.K Determine Action; i.e. continue or contact DTNSRDC 

19. {n/j-P- Flush Fuel System with j/l<Cfj/0-/f Blend 

20. /„ /,/ Engine Warmup Tfl^paayT] 

21. b. I*-/I Clean Smokemeter Lenses 

22. /r.£-A Complete Performance Testing Load-Speed Matrix 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: Jlfi'3(fa/&1f-fi)     Date: A-3*. $7 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack. Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800       qy        QM2£.       GW/?( 
2500    SS Qtil/77       0AJ//7? 
2200   3( pAJ //7f      jQ/^Z/SO 

1800      3?       /)ju//W     S?{j//82 
1400      -?£>       AJJ//&3   fiy//tf 

DPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:     {TjLS   ////?-A/J TCZLMWI       ■ 
AL~ /(o *6-/z 

Speed      CBHP Run   # RAW   File AVG   File 

2800        Full-Rack 3? AVJ/fS 4V//86 
2500        Full-Rack V^> OP// *7 @/J//'Pti 
2500        145 V/ D/Jli tf £1/1/ <jö 

2200        Full-Rack V^ QMIlL Qlltlj£ 
2200        100 H3 /III/1/93 #JU//fY 
1800        Full-Rack ^ V AM/ftf JÜAJ//96 

1800       100 y£_ AAJf/97 ß/U//?9 

1800      54 Hl QMJJJl QW&£> 
1800        20 V? Q/ogof ff/O/Jofc 
1400        Full-Rack If 9 f3jÜ/Z&3 fiA^/Zo^ 

1400        28 t/f 0/U/2&5 ß/UfäL&d 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester;  BFLRF(SwRI) 

Fuel Blend; AEV At-lUl^P Date : 7~ h $7 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800      SS      $AJ/2a 7    Qwa&% 

2500       S&      4^/7*7     ß/v/2/0 
2200     s7     /IAJ/3.//     Mo/a./?. 
1800 iff        $AJ/2/J        ti/U/3/9 
i4oo       .ft       /)»/&/. K      fiP/Z/6 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend;. TP-X ////)-/*/) TpafePElYfl-y 

Speed CBHP Run   if RAW   File     AVG   File 

2800 Full-Rack fo ßAJ/g/1       &J/JL/S 

2500 Full-Rack U $///£/?       $AJ/23LZ> 

2500 145 & ftU/32/        0/U/23 3 

2200 Full-Rack /^ /W/223      3/0/32? 

2200 100 (¥ jQ/U/2 2CT   UA)/?p/ 

1800 Full-Rack if, 0AJ/297     J0J-J/&28 

1800 100 £& tfAj/2J?        /)/>/%%> 

1800 54 g JOü/33/       ÜAj/iaX 

1800 20 & jyj/izi   flurttf 

1400 Full-Rack {£ &MllZ±      ßfr/236 

1400 28 HP GAJ/2. 3J    Ö/C/33S 



) 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.-J— FUEL^£DATE^^2PAGE_L 

Operator       fa^ 
Time 
Teat Hour 
Speed, RPM m*. 
Lood. Ib-ft 
Fuel Flow, lb/hr 

y&LlM^ 

Exh. Opocity, % 

TEMPERATURES, DEG. F 
Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhouat Cyl. L3 
Exhouet Cyl. R1 
Exhouat Cyl. R2 
Exhoust Cyl. R3 
Exhoust Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, In.woter 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

2S& 

2f£ 
VL 5JL 

m 
%oo 
830 
&>° 
mtL 
iö2. 
H(Jt> 

l£L 
& m k 

33& 

2£i 
a.o Wo 

22°. 
100 
SEP 

90ö 

HQ 
JSk 
ML 

M- m. 
150 
112. 
to 7. 

510 
XI 

3SX 

M.^y 
%L 

m_ 
f/O    f£Q 

3&L 
232. 
<rbD 

f/o 
y/o 
s£ 
/At 

fö_ 
a@_ 

/&PO 

t£5L 
3ZLL 

61° 

MOL 

fio 
£lo 
Af£> 
JS± 

wed 

&2_ 
L1.Ö 

i/o 
Ato 
2&_ 
Z22. 
lie? 

fi£ 
3&- 

Ul KL 

£L 
M- 

ie2L£L 

7U- 
2Qj_ 

TU 

Ml 

Wk 
Xx 
•1 

ML 

it 
711 

HI 

4L 
.23L 

m. 
77. Z 

M- 

2££ 

m* 
Q± 
%o 

3ÜT 
,2 

aM 

Z2£ no 
HL 
mk 

1L 

2&L 
Mo 

5tf£ 
lO_ 
y.o 

iSL 

2Zf_ 
1Ü. 
I»3- 
IL2. 
1U ns- 

&£ 
LX 
go 

£2. 
&$■ 3 
WL 

tiL 
f.o 
-J 
2W 

1 



870630.132313 AL-1S299-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Ptl-Baro CVent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conny inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby. inH20g 
C3 Speed, RPH 
C3 Fuel Flow, lb/hr 
C3 Smoke, 7. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Cornm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-12920-L 6V-53 
89.533 . 071 31.963 
78.049 .002 25.583 
28.945 . 000 98.019 
75.628 .584 521.44 
53.328 . 017 367.68 
4.725 . 013 32.579 

22.081 . 171 5.495 
18.276 . 101 4.548 

.083 .007 .021 
2799.9 1 .701 2799.9 
79.808 1 . 197 36.200 
6.615 .265 6.615 

351.21 1 .441 476.18 
763.85 .516 406.58 
817.13 .707 436.18 
902.96 .722 483.87 
822.95 .777 439.42 
916.70 1 .314 491.50 
93T.16 1 .249 499.53 
472.91 .641 244.95 
157.05 . 195 69.473 
170.12 .202 76.735 
245.90 . 103 118.83 
91.323 .087 32.957 
102.21 .373 39.006 
202.10 .313 94.498 
187.24 .854 139.60 
199.71 .911 148.90 

.426 .006 .259 

.400 .006 .243 
60.T73 . 190 60.173 
37.221 126.05 

2 
, 039 
, 001 
, 001 
, 024 
, 114 
, 087 
, 042 
, 025 
, 0 02 
,701 
543 
,265 
,953 
,287 
393 
401 
432 
730 
694 
356 
109 
112 
057 
048 
207 
174 
637 
679 
004 
003 
190 



iAVY HIGH SPEED DIESEL - DETROIT DIESEL !H il_h DH1i 76 
-ore : 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98 . 4 mm 
114,3 mm 
5217,9 cc 

2 J.0 to i 
18 BTDC 

180i0 degrees 
37.22 in-Hg 
28 0 0 RPM 
351,2 Ib-ft 
79,8 lb/hr 
187,24 bhp 
.426 lb/bhp-hr 

27.09 kW/cyl 
9.36 0 MPa 
474.9 kPa/deg 

37,8 Joules.-'deg 
1133.48 Joules 
73.6 V. 
37.7 V. 
32,4 V. 
7,3 degrees 
199.2 degrees 
10,74 J/degree 
29.9 degrees 

,24306 



870630.133922 AL-15299-F AL.-1292G-L 6V-53 2 
,172 32.025 .096 
.142 25.286 .079 
,00 0 98.018 .001 
,259 510,58 1,788 
,011 356,70 ,079 
,021 25.409 ,147 
.220 4,396 ,055 
,088 3.661 .022 
.0 04 .016 ,001 

1.700 2500,3 1,700 
.644 34.233 ,292 
.163 5.151 ,163 
.823 517.28 1.116 
.473 415,92 .263 
.473 446.40 ,263 
.481 499,60 .267 
.356 436.76 .198 
.626 497.47 .348 
,777 505,70 ,432 
,726 239.37 ,4 04 
, 132 68.748 .073 
,129 76.139 ,071 
.153 117.34 .085 
.072 32.517 .04 0 
.113 39.406 ,063 
.254 91.683 .141 
,443 135.42 .331 
,473 144.41 .353 
.004 ,253 .002 
.003 .237 ,002 
.243 58.262 ,243 

119.76 

Dry Bulb Temperature :, F 89.646 
Wet Bulb Temperature :, F 77.516 
P11-Baro <Vent), "Hq I ABS 28.945 
P3 C3 Fuel Pressure, psig 74.054 
P4 C3 Oil Pressure, ps ig 51.735 
P5 C3 Airbox Pres., psig 3.685 
P10 C3   Exh Comm, inH20g 17,665 
PI 1 C3 Intake Vac,in iH20v 14.712 
P12 C3 Blowby.. inH20g . 065 
C3 Speed, RPM 2500.3 
C3 Fuel Flow, lb/hr 75.470 
C3 Smoke, '/. 5, 151 
Cell 3 Load, lb-ft 381.53 
Kl C3 Exhaust 1, F 780.65 
K2 C3 Exhaust 2, F 835.53 
K3 C3 Exhaust 3, F 931.27 
K4 C3 Exhaust 4, F 818.16 
K5 C3 Exhaust 5, F 927.44 
K6 C3 Exhaust 6, F 942.26 
K7-C3 Exhaust Comm, F 462.87 
J1 C3 Water In, F 155.75 
J2 C3 Water Out, F 169.05 
J3 C3 Oil Sump, F 243.20 
J4 C3 Fuel In, F 90.530 
J5 C3 Inlet Air, F 102.93 
J6 C3 Airbox, F 197,03 
Horsepower 181.63 
Corrected Horsepower 193.69 
BSFC, lb/hp-hr ,416 
Corrected BSFC .390 
Relative Humidity 58.262 
Reference Pressure, inHg 35,366 



-IAVV HIGH SPEED DIESEL DETROIT DIESEL 6V-53N l- ILE DN1 t 
;jore ; 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake P o we r ; 
BSFC r 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centre id Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

93.4 mm 
114.3 mm 
521?,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35,37 in-Hq 
2500 RPM 
381.5 lb-ft 
75.5 lb/hr 
181.60 bhp 
.416 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

24.61 
9.414 
5 09.5 

44 
1183.93 
72.6 V. 
36.2 V. 
33.2 V. 

7,2 degrees 
198.9 degrees 
11,13 J/degree 
29.7 degrees 

,24365 



870630.141006 AL-15299-F AL-12920-L 6V-53 2 
. 081 
. 077 
. 001 

1 .220 
, 163 
. 070 
. 035 
. 012 
. 0 02 

2.5 06 
.720 
, 402 

1 . 049 
.243 
.304 
.325 

1 . 086 
, 154 
.268 
.226 
. 047 
. 027 
.114 
. 073 
. 052 
. 1 09 
.322 
.343 
. 0 06 
. 006 
.120 

Dry Bulb Temperature, F 91.027 
Wet Bulb Temperature, F 76.888 
P11-Baro (Vent), "Hg i ABS 28.958 
P3 C3 Fuel Pressure,p: sig 72.647 
P4 C3 Oil Pressure, p: sig 48.636 
P5 C3 Airbox Pres . , p: sig 2.640 
P10 C3 Exh Comm, inH20g 13.294 
P11 C3 Intake Vac,inH20v 11.755 
P12 C3 Blowby, inH20g .060 
C3 Speed, RPM 2200.5 
C3 Fuel Flow, lb/hr 69,596 
C3 Smoke, V. 12.120 
Cell 3 Load, lb-ft 400.17 
Kl C3 Exhaust 1, F 745,42 
K2 C3 Exhaust 2, F 821,07 
K3 C3 Exhaust 3, F 932.67 
K4 C3 Exhaust 4, F 789.07 
K5 C3 Exhaust 5, F 949.10 
K6 C3 Exhaust 6, F 953.30 
K7-C3 Exhaust Comm, F 429.\\ 
J1 C3 Water In, F 156,19 
J2 C3 Water Out, F 170.11 
J3 C3 Oil Sump, F 241.27 
J4 C3 Fuel In, F 91.405 
J5 C3 Inlet Air, F 103.90 
J6 C3 Airbox, F 187.93 
Horsepower 167.66 
Corrected Horsepower 178.60 
BSFC, lb/hp-hr ,415 
Corrected BSFC .390 
Relative Humidity 52,972 
Reference Pressure, inHg 33.469 

147 32.793 
138 24.938 
000 98 . 064 
177 500.89 
024 335,33 
010 18.202 
139 3.308 
050 2 .925 
007 , 015 
506 2200,5 
588 31.568 
402 12.120 
774 542.55 
437 396.35 
547 438.37 
586 500,37 
955 420,59 
278 5 09,5 0 
482 511.83 
406 220.62 
084 68,994 
049 76,730 
206 116.26 
131 33.003 
093 39.945 
197 86.627 
432 125.01 
460 133,16 
01 0 .253 
009 .237 
120 52.972 

113.34 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE : DN1I80 
Bore : 98.4 mm 
Strok e : 1 1 4 , 3 mm 
Displacement. : 52 1 7 . 9 cc 
Compression Ratio ; 21,0 to 1 
Injection Timing : 13 BTDC 
Crank angle Offset ; 130.0 degrees 
Reference Pressure : 33,47 in-Ha 
Speed ; 2201 RPM 
Load  : 400,2 lb-ft 
Fuel Flow : 69,6 lb/hr 
Brake Power : 167,72 bhp 
BSFC : ,415 lb/bhp-hr 
Indicated Power : 29.13 kW/cyl 
Peak Pressure : 9,543 liPa 
Peak Rate of Pressure Rise; 410,0 kPa/deg 
Peak Heat Release Rate : 54.6 Joules/deg 
Cumulative Heat Release ; 15 09,73 Joules 
Apparent Combustion Efficiency ; 88.4 V, 
Indicated Thermal Efficiency : 46,5 '/. 
Brake Thermal Efficiency ;             33,3 K 
Ignition Delay ; 7,1 degrees 
Centroid Phasing ; 194,1 degrees 
Centroid Magnitude ; 17,09 J/degree 
Sensitivity : 25,0 degrees 
Premixed/Diffusion Ratio ;               ,28630 



S7Ö63C 1.145450 AL-15299-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 91.654 . 056 33. 141 . 031 
Wet Bulb Temperature, F 79,291 . 034 25.717 .019 
Pll-Baro <Vent>, "Hg ABS 28.959 . 000 98.068 . 0 02 
F3 C3 Fuel Pressure,psig 70.425 , 159 485.56 1 . 099 

P4 C3 Oil Pressure, psig 44.100 .018 304.06 . 124 
P5 C3 Airbox Pres., psig 1 .766 . 013 12, 174 , 090 
P10 C3 Exh Comm, inH20g 8 . 085 . 140 2,012 . 035 
P11 C3 Intake Vac,inH20v 7.829 . 031 t .948 . 008 
P12 C3 Blowby, inH20g , 040 . 006 .01 0 . 001 

C3 Speed, RPM 1300.6 1 . 356 18 00,6 1 . 356 
C3 Fuel Flow, Ib/br 61.444 2.730 27.871 1 . 238 
C3 Smoke, K 39.270 .340 39.270 .340 
Cell 3 Load, lb-ft 396.69 .906 537.34 1 .228 
Kl C3 Exhaust 1, F 680.49 .295 360.27 . 164 
K2 C3 Exhaust 2, F 794.94 .563 423.86 .313 
K3 C3 Exhaust 3, F 874.55 .365 468.08 .2 03 
K4 C3 Exhaust 4, F 624.91 16.616 329.39 9,231 
K5 C3 Exhaust 5, F 919.58 .608 493,10 .338 
K6 C3 Exhaust 6, F 915.51 .415 490.84 .230 
K7-C3 Exhaust Comm, F 394,04 .596 201.13 .331 
J1 C3 Water In, F 156.22 . 053 69.009 . 029 
J2 C3 Water Out, F 170.56 . 032 76.930 . 018 
•J3 C3 Oil Sump, F 236.47 . 162 1 13.60 . 09 0 

J4 C3 Fuel In, F 91.734 . 148 33.186 , 082 
J5 C3 Inlet Air, F 104.16 . 078 40.089 . 044 
J6 C3 Airbox, F 168.91 ,393 76.061 .219 
Horsepower 136.00 .362 101.40 .270 
Corrected Horsepower 145.17 .387 108.23 .288 
BSFC, lb/hp-hr .452 .02 0 .275 . 012 
Corrected BSFC .423 . 018 .257 . 01 1 
Relative Humidity 55.456 ,200 55.456 .20 0 
Reference Pressure, inHg 31.979 108.29 



mW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN1182 
3 ore ; 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffus ion Ratio ; 

98.4 mm 
t14,3 mm 
5217.9 <zc 

21.0 to 1 
18 BTDC 

180,0 degrees 
31 .98 in-Hg 
1801 RPM 
396.7 lb-ft 
61.4 lb/hr 
136.04 bhp 
.451 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
2 «Joules/deg 

Joules 

22.76 
9.792 
463.5 

56 
1442.05 
78,3 X 
41.2 X 
3 0.6 X 
7.1 degrees 
194.0 degrees 
1 6 . 52 .Vdegree 
24.9 degrees 

.28381 



870630,151206 AL-15299-F AL-12920-L 6V-53 2 
. 093 
. 051 
. 001 

1 .286 
. 054 
. 059 
. 026 
. 014 
. 0 02 
,912 

1.114 
.464 
,967 
. 188 
.265 
.661 

13.432 
.329 
.41 1 
.334 
, 085 
. 084 
. 075 
. 073 
. 062 
. 046 
, 131 
. 140 
. 015 
. 014 
.634 

Dry Bulb Temperature , F 91.910 . 167 33,283 
'jet Bulb Temperature :, F 77.786 , 091 25.436 
PI1-Baro (Vent); "Hg i ABS 28.964 , 000 98.083 
P3 C3 Fuel Pressure, psig 68.043 . 187 469,14 
P4 C3 Oil Pressure, psig 33.813 .008 233.13 
P5 C3 Airbox Pres,, psig 1 .204 . 009 8.302 
P10 C3 Exh Comm, inH20g 3.971 . 106 .988 
PI 1 C3 Intake Vac,in H20v 4.619 . 054 1 . 149 
P12 C3 Blowby, inH20g . 037 . 007 ,009 
C3 Speed, RPM 1401.1 .912 1401 . 1 
03 Fuel Flow, Ib/hr 53.977 2.457 24.484 
C3 Smoke, V. 7 0.172 ,464 7 0.172 
Cell 3 Load, lb-ft 372.23 .713 504.67 
Kl C3 Exhaust 1 , F 619.44 .338 326.35 
K2 C3 Exhaust 2, F 698.59 .478 370.33 
K3 C3 Exhaust 3, F 781.75 1 . 189 416,53 
K4 C3 Exhaust 4, F 586.00 24.177 307.78 
K5 C3 Exhaust 5, F 805.00 ,592 429.45 
K6 C3 Exhaust 6, F 755.63 .739 402,02 
K7-C3 Exhaust Comn», F 350,71 ,602 177.06 
J1 C3 Water In, F 154.93 . 154 68.293 
J2 C3 Water Out, F 170.28 . 152 76.824 
J3 C3 Oil Sump, F 234.66 . 134 112.59 
J4 C3 Fuel In, F 91.099 . 131 32.833 
J5 C3 Inlet Air, F 103.46 . 1 12 39.699 
J6 C3 Airbox, F 163.25 . 083 72.915 
Horsepower 99.301 , 176 74.037 
Corrected Horsepower 105.82 .187 78.896 
BSFC, lb/hp-hr .544 . 025 .331 
Corrected BSFC .510 . 023 .310 
Relative Humidity 53.401 .634 53.401 
Reference Pressure, inHg 31.076 105.23 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power : 
DSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
99,4 mm 
114.3 mm 
5217,9 cc 

21,0 to 1 
18 BTDC 

130.0 deqrees 
31.OS in-Ha 
1401 RPM 
372,2 lb-ft 
54,0 lb/hr 
99.29 bhp 
.544 lb/'bhp-hr 

18.19 kWVcvl 
10.12 MPa 
559.8 kPa/deg 

61.6 Joules/deg 
1472.19 Joules 
7 0.7 V. 
37.4 V. 
25.4 '/. 
6.5 degrees 

i 91 .4 degrees 
18,18 .J/degree 

FILE DN1184 

22.9 degrees 
.28229 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X_FUEL3fiL.DATE^^AGE_JL 

Operator 
Time 

Ml? 

Test Hour 
Speed, RPM 
Load, Ib-ft 
Fuel Row, Ib/hr 
Exh. Opacity, % 

TEMPERATURES, DEG. F 
Exhaust Cyl. L1 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust CyL R2 
Exhaust Cyl. R3 
Exhaust Common 

Qfi&JS*? 
22Ö 
ns 
9.& 

löO 
250 

3f$.o 
0.6 
M_ 

O/o 
7&-&V- 

$3ö\1ftt> 
2$o_ 
ML 
työ 

Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gallery 
Air After Blower 

H3£L 
tsl 
no 
£&_ 
11 

M. 

MC 

26 
8M 

äs#> &OQ_ 

ML 3ML 
ssä. 
O.o 

&o_ 

l£>0 
i/o 

HS* 
i/o 2&a 
155 
Hi 
23L 
11 

A« IV 

/öD 

J3L 
2M3M> 

S3.S'&5 
i-1 

Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter        /J& 
Exh. Comm., in.Woter     |J|T5 
Blowby, in.woter 
Barometer, in.Hg 

2Lo 

A 

&o 

-]£&_ 
n&ö 

J5S. 
Uä- 

&fc>Ö 

$m 
4M 
SA 

7ö°  *&*> 
2SO 
$5o 
I/o 
m. 

m 
IZSL 
J.o &A- 

&&_ 

3® 
£22. 

m. 
m 
&L 
I£L 

ZL 
(öö 

/23 
2££ 
SLo 

2*2 

2JL 
%o 

iSX 
9*5 
73 

'tf.oim&t 

53.5 

3JL 
%5L 

&L 
ZÜ 

12. 
320. 

fSZ> 

Ok 

BL^ 

v?.$ 
3-9 

SSQ 

s&z 
3& 
J5L 

15& 

LI it 

m_ 
1H?> 

£&_ 
$IQ 
$to_ 
3£0_ 

Ul- 

li 
ML 
Ml 
235 

s£D 

(t&_ 

as 
A. 

BML 

ty.5 

noi 

23. 
?c<f> 

iiZ 

zS 

/^ö 

ml 
3LL 
£*. 

S&0 

&*> 

£$L 
So*> 
/>/?> 

LfiO 

3QO 

251 

2SL 225. 
3a 
£1 
M- ou, 

CSL 

&ÜJZ2 

vy.Q 
JjL 
1LQL 

m. 
1L 
M 

25A 
VLL 

Ht.t> 

LI 
7£CL 

Hö 

JL 

XI 
&-° 

M.o$no3 

£5 
Jb.O 

.1* 
0*ä3 

J 



) 

.) 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JL_FUEL^DATEi£lZPAGE JL_ 

Operator 

Time 
(rKlfy 

Test Hour 
Speed, RPM 

Lood. Ib-tt 
Fuel Row, lb/hr 
Exh. Opocfy, % 

(ZOO 

-mL 
21± 
lo 

TEMPERATURES, DEG. F 

Exhoust Cyl. L1 312- 
Exhouat Cyl. L2 
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87070t .092108 AL-16 086-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 84.454 . 032 29.141 , 018 
Wet Bulb Temperature, F 78.041 . 012 25.573 . 007 
Pll-Baro <Vent>, "Hg ABS 29.039 , 000 98.338 . 001 
P3 C3 Fuel Pressure,psig 75.766 .325 522.39 2,241 
P4 C3 Oil Pressure,   psig 54.223 . on 373.86 . 076 
P5 C3 Airbox Pres., psig 4,711 . 014 32.484 . 095 
P10 C3 Exh Comm, inH20g 20.131 .239 5.009 , 059 
P11 C3 Intake Vac,inH20v 17.662 . 1 12 4.395 . 023 
PI 2 C3 Blowby, inH20g . 056 . 003 . 014 . 001 
C3 Speed, RPM 2800.6 1 .458 2800,6 1 ,458 
C3 Fuel Flow, lb/hr 73.792 , 166 33.471 , 075 
C3 Smoke, '/. 1 .709 .304 1 .709 .3 04 
Cell 3 Load, Ib-ft 323.92 .676 439.17 .916 
Kl C3 Exhaust 1, F 722.59 .333 383.66 . 185 
K2 C3 Exhaust 2,   F 779.60 .671 415.33 .373 
K3 C3 Exhaust 3, F 849.94 .390 454.41 ,217 
K4 C3 Exhaust 4, F 760.85 ,298 4 04.92 , »66 
K5 C3 Exhaust 5, F 849.40 .772 454.11 .429 
K6 C3 Exhaust 6, F 867.07 .953 463.93 .529 
K7-C3 Exhaust Comra, F 438.62 .844 225.90 .469 
J1 C3 Water In, F 159.14 .328 70.635 . 132 
J2 C3 Water Out, F 171.77 ,225 77.649 , 125 
J3 C3 Oil Sump, F 242.69 .285 117.05 , 153 
J4 C3 Fuel In, F 85.973 . 192 29.985 , 1 07 
J5 C3 Inlet Air, F 99.625 .238 37.569 , 132 
J6 C3 Airbox, F 183,70 .915 34.273 .503 
Horsepower 172.73 .313 128.73 .233 
Corrected Horsepower 183.55 .332 136.35 .248 
BSFC, lb/hp-hr .427 . 001 .260 .000 
Corrected BSFC .402 . 001 .245 .000 
Relative Humidity 75.294 . 096 75.294 , 096 
Reference Pressure,    inHg 37.333 126,42 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1186 
bore ; 
stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure ; 
': p e e d ; 
Load  i 
Fuel Flow i 
Brake Power : 
B3FC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

•38 . 4 mm 
114,3 mm 
5217,9 cc 

2 t,0 to 1 
18 BTDC 

180.0 degrees 
37.33 in-Hg 
28 01 RPM 
323.9 lb-ft 
73.8 Ib/hr 
172.74 bhp 
,427 lb/bhp-hr 

kW/cvl 
MPa 
kPa/deg 

, 1 Joules/deg 
Joules 65 

26.57 
9.304 
632.4 

61 
1 099 
76.9 V. 
39.3 V. 
32.2   X 
8.5   degrees 

193.0   degrees 
1 1 . 86   .Vdegree 
27,5   degrees 

,30991 



870701 .094446 AL-16086-F AL-1292G 
Dry Bulb Temperature, F 84.432 
Wet Bulb Temperature, F 78.044 
P11-Baro <Vent>, "Hg ABS 29.039 
P3 C3 Fuel Pressure,psig 75.757 
P4 C3 Oil Pressure, psig 52.837 
P5 C3 Airbox Pres., psig 3.697 
P10 C3 Exh Comm, inH20g 16.051 
P11 C3 Intake Vac,inH20v 13.781 
P12 C3 Blowby, inH20g . 049 
C3 Speed, PPM 2500,3 
C3 Fuel Flow, lb/hr 70.252 
C3 Smoke, V. 3.979 
Cell 3 Load, lb-ft 358.36 
Kl C3 Exhaust 1, F 730.32 
K2 C3 Exhaust 2, F 774.99 
K3 C3 Exhaust 3, F 860.20 
K4 C3 Exhaust 4, F 765.77 
K'5 C3 Exhaust 5, F 857.72 
K6 C3 Exhaust 6, F 873.56 
K7-C3 Exhaust Comm, F 433.40 
J1 C3 Water In, F 155.56 
J2 C3 Water Out, F 168,49 
J3 C3 Oil Sump, F 240.32 
J4 C3 Fuel In, F 93.271 
J5 C3 Inlet Air, F 100.38 
J6 C3 Airbox, F 186.97 
Horsepower 170,60 
Corrected Horsepower 181.42 
BSFC, lb/hp-hr .412 
Corrected BSFC .387 
Relative Humidity 75.381 
Reference Pressure, inHg 35.552 

-L 6V-53 2 
,017 
, 01 1 
, 0 02 

1 .630 
. 134 
, 129 
. 044 
. 036 
. 0 02 

1 .341 
. 091 
. 082 

1 . 081 
. 185 
.269 
. 155 
. 176 
, 1 07 
. 170 
.236 
. 095 
. 084 
. 075 
. 082 
. 056 
. 066 
.309 
.323 
. 001 
.001 
, 134 

.030 29, 129 
; 02 0 25.580 
. 000 98.338 
.236 522.32 
.019 364.30 
.019 25.487 
. 176 3.994 
. 144 3.429 
. 007 .012 
.341 2500.3 
.200 31.866 
.082 3.979 
.797 485.37 
.333 387.96 
.484 412.77 
.278 460,11 
.317 407.65 
. 193 458.73 
.307 467.53 
.424 223.0 0 
. 171 68.647 
. 151 75.830 
. 134 115.73 
. 147 34. 039 
, 101 37.991 
. 120 86, 096 
.414 127.20 
.440 135.26 
, 002 .251 
. 002 ,236 
, 134 75.331 

12 0.39 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure   ; 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DHires 
93.4 mm 
114.3 mm 
5217,9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
35.55 in-Hq 
250 0 RPM 
35S.4 lb-ft 
70. 3 lb/hr 

170. 6 0 bhp 
,412 lb/bhp-hr 

24.2 0 kwYcyl 
9.391 MPa 
677.6 kPa/deg 

69.3 Joules/deq 
1148.70 Joules 
75.3 X 
38. 1 "/. 
33.3 V. 
8.6 degrees 
198.2 degrees 
12.55 J/degree 
27.6 degrees 

,31069 



870701,100757 AL-16086-F AL-12920-L 6V-53 
Dry Bulb Temperature, F 85.709 . 077 29.838 . 043 
Wet- Bulb Temperature, F 78,511 .044 25.839 . 024 
PI1-Baro CVenfc), "Hg i ABS 29,039 . 000 98.338 . 001 
P3 C3 Fuel Pressure,p: sig 76.203 . 189 525.40 1 .300 
P4 C3 Oil Pressure, p: sig 54.028 . 01 1 372.51 , 073 
P5 C3 Airbox Pres. , p: sig 3.564 . 01 ! 24.576 . 076 
P10 C3 Exh Conn; inH20g 13,868 . 193 3.451 . 048 
PJ1 C3 Intake Vac,inH20v 13.921 . 142 3,464 . 035 
P12 C3 Blowby, inH20g .053 . 008 .013 . 002 
C3 Speed, RPM 2500.4 1 .510 2500.4 1.510 
C3 Fuel Flow, lb/hr 56.025 .217 25.413 . 098 
C3 Smoke, V. 2,255 . 043 2.255 . 043 
Cell 3 Load, lb-ft 286.04 1 . 006 387.32 1 .364 
Kl C3 Exhaust 1, F 598.61 .468 314.78 .260 
K2 C3 Exhaust 2, F 633.23 .497 334.02 ,276 
K3 C3 Exhaust 3, F 713.08 .326 378.33 . 181 
K4 C3 Exhaust 4, F 638.84 . 168 337.13 . 093 
K5 C3 Exhaust 5, F 717.14 .405 380.64 .225 
K6 C3 Exhaust 6, F 725.75 .546 385.42 .3 04 
K7-C3 Exhaust Comro, F 366.32 .533 185.74 ,324 
J1 C3 Water In, F 159.10 . 1 05 70.609 , 059 
J2 C3 Water Out, F 170.37 . 085 76.871 , 047 
J3 C3 Oil Sump, F 233.71 .300 112.06 . 167 
•J4 C3 Fuel In, F 92.4 08 . 136 33.56 0 . 076 
•J5 C3 Inlet Air, F 101.20 . 199 38.442 .110 
J6 C3 Airbox, F 174.35 . 138 79.034 . 076 
Horsepower 136.18 .443 101.53 .330 
Corrected Horsepower 144.95 .471 108.07 .351 
BSFC, lb/hp-hr .411 . 002 .250 , OOi 
Corrected BSFC .387 . 002 .235 . 001 
Relative Humidity 72,854 . 178 72.854 . 178 
Reference Pressure, inHg 35.273 119.45 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1i SO 
yore : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset ; 
Reference Pressure : 
Speed i 
Load  : 
Fuel Flow ; 
Brake Power : 
SSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
1i 4,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35,27 in-Hg 
2500 RPM 
286.0 Ib-ft 
56.0 lb/hr 
136.14 bhp 
.411 lb/bhp-hr 

19.46 kwVcyl 
8.575 MPa 
649.2 kPa/deg 

68.0 Joules/deg 
895.890 Joules 
73.7 V. 
38.4 y. 
33.4 y. 
10.4 degrees 
196.9 degrees 
12.46 J/degree 
24.5 degrees 

.42434 



870701.10295? AL-16Ü86-F AL-1292G-L 6V-53 2 
Dry Bulb Temperature, F 85.748 .05? 29.860 .032 
Wet Bulb Temperature, F 78.154 .025 25.641 .014 
Pll-Baro (Vent), "Hg ABS 29.032 .000 98.313 .001 
P3 C3 Fuel Pressure,p3ig 73.612 -224 507.54 1.547 
P4 C3 Oil Pressure, psig 49.895 .015 344.01 ,102 
P5 C3 Airbox Pres,, psig 2.637 .013 18.182 .088 
P10 C3 Exh Comm, inH20g 12.065 .191 3.002 .048 
P11 C3 Intake Vac,inH20v 11,209 .057 2.739 .014 
P12 C3 Blowby, inH20g .039 .004 .010 .001 
C3 Speed, RPM 2199.5 .790 2199.5 .790 
C3 Fuel Flow, Ib/hr 65.064 .176 29.512 .030 
C3 Smoke, V. 4.957 .201 4.957 ,201 
Cell 3 Load, lb-ft 379.92 .684 515,10 ,927 
Kl C3 Exhaust 1, F 711.52 .228 377.51 .127 
K2 C3 Exhaust 2, F 772.23 .358 411.24 .199 
K3 C3 Exhaust 3, F 875.66 .539 468.70 .299 
K4 C3 Exhaust 4, F 748,84 .195 398.25 .108 
K5 C3 Exhaust 5, F 893.31 .259 478.51 .144 
K6 C3 Exhaust 6, F 896.69 .569 480,39 .316 
K7-C3 Exhaust Comm, F 397.70 .482 203,16 .268 
J1 C3 Water In, F 153.93 .140 67,742 .078 
J2 C3 Water Out, F 167.39 .171 75.215 .095 
■J3 C3 Oil Sump, F 237.93 .203 114.41 .113 
J4 C3 Fuel In, F 92.135 .101 33.408 .056 
•J5 C3 Inlet Air, F 101.19 .125 38.440 .069 
J6 C3 Airbox, F 176.61 .349 80.339 .194 
Horsepower 159.10 .315 118.62 .235 
Corrected Horsepower 169.30 .335 126.22 .250 
BSFC, lb/hp-hr .409 .002 .249 .001 
Corrected BSFC .334 .002 .234 .001 
Relative Humidity 71.494 .186 71.494 .186 
Reference Pressure, inHg 33.576 113,70 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE DH1192 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

180,0 degrees 
33.58 in~Hq 
22 0 0 RPM 
379.9 lb-ft 
65,1 lb/hr 
159.14 bhp 
,409 lb/bhp-hr 

21.63 kW/cyl 
9.466 MPa 
689.4 kPa/deg 

71,6 Joules,-'de g 
1169,89 Joules 
72.8 V. 
36,7 "/. 
33.6 V. 
8,3 degrees 
197.3 degrees 
13,20 J/degree 
26,9 degrees 

.3 095 0 



37 07 01 .104710 AL-16086-F AL-12920-L 6V -53 2 
Dry Bulb Temperature, F 36,855 . 042 30.475 . 023 
Wet Bulb Temperature, F 73.534 . 047 25.852 , 026 
Plt-Baro <Vent>, "Hg ABS 29.029 . 000 93.305 . 001 
P3 C3 Fuel Pressure,psig 74.610 .209 514,42 1 .438 
P4 C3 Oil Pressure, psig 52.608 . 027 362.72 , 185 
P5 C3 Airbox Pres,, psig 2.500 . 007 17.235 . 047 
PtO C3 Exh Conn; inH20g 8.965 . 112 2.231 , 028 
Pit C3 Intake Vac,inH20v 11.447 . 081 2.849 , 020 
P12 C3 Blowby, inH20g .034 . 015 . 008 . 0 04 
C3 Speed, RPM 2200.2 1 , 01 1 2200,2 1.011 
C3 Fuel Flow, lb/hr 39.611 .266 17.967 . 121 
C3 Smoke, V. 2.176 . 029 2.176 , 029 
Cell 3 Load, lb-ft 224,01 .548 303.71 .743 
K1 C3 Exhaust 1, F 509.12 5 .475 265.07 3. 041 
K2 C3 Exhaust 2, F 522.40 .539 272.44 .300 
K3 C3 Exhaust 3, F 573.48 3 . 163 300.82 1 ,757 
K4 C3 Exhaust 4, F 516.11 5 .750 268.95 3, 195 
K5 C3 Exhaust 5, F 569,75 .295 298.75 , 164 
K6 C3 Exhaust 6, F 571.97 .347 299.98 , 193 
K7-C3 Exhaust Conn, F 302.96 1 . 096 150.53 . 609 
J1 C3 Water In, F 159.98 . 138 71.100 . 077 
J2 C3 Water Out, F 170.11 . 143 76.728 . 08 0 
J3 C3 Oil Sump, F 224.44 . 137 106.91 . 1 04 
J4 C3 Fuel In, F 90.849 . 1 18 32.694 . 065 
J5 C3 Inlet Air, F 101.63 i . 115 38.686 . 064 
J6 C3 Airbox, F 164.74 .465 73.742 ,258 
Horsep lower 93.844 .254 69.968 ■ 190 
Correc :ted Horsepower 99.919 .271 74.497 .2 02 
BSFC, lb/hp-hr .422 . 003 .257 . 002 
Corrected BSFC .396 . 003 .241 . 002 
Relative Humidity 69.348 , 135 69.343 , 135 
Reference Pressure, inHg 33.277 1 12.69 



NAVY HIGH SPEED 01 ESEL - DETROIT 
Bore ; 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
•Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay ; 
entroid Phasing ; 
entroid Magnitude ; 
ensitivity ; 

Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
'33 . 4 mm 
114.3 mm 
5217.9 cc 

21,0 to 1 
13 BTDC 

130.0 degrees 
33.28 in-Hq 
2200 RPM 
224.0 lb-ft 
39.6 lb/hr 
93.83 bhp 
.422 lb/bhp-hr 

13.99 
8. 085 
775.6 

88. 
731.295 
74.9 X 
39. 1 X 
32.6 X 
11.6 degrees 
195.1 degrees 
16,49 J/degree 
21.6 degrees 

.53613 

FILE DN1194 

kwVcvl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 



870701 ,110141 AL-16086-F AL-12920-L 6V-53 2 
Dry BL lib Temperature, F 87.475 , 045 30,820 .025 
Wet. Bulb Temperature, F 78.381 . 033 25.767 , 018 
Pll-Baro <Vent>, "Hg ABS 29.028 . 000 98.300 . 002 
P3 C3 Fuel Pressure,p3ig 70.816 . 118 488.26 .31 1 
P4 C3 Oil Pressure, psig 44.957 . 028 309.97 . 195 
P5 C3 Airbox Pres., psig 1 .749 . 006 12.053 , 04 0 

P10 C3 Exh Comm, inH20g 7.566 . 138 1 .883 .034 

P11 C3 Intake Vac,inH20v 7.074 . 085 1 ,76 0 . 021 

P12 C3 Blowby, ir»H20g . 030 . 003 ,003 . 001 

C3 Speed, RPM 1800.4 1 ,512 18 00.4 1 ,512 
C3 Fuel Flow, lb/hr 57.346 . 145 26.012 , 066 
C3 Smoke, 2 26.036 .462 26.036 .462 
Cell 3 Load, lb-ft 388.58 .850 526,34 1 . 152 
Kl C3 Exhaust 1, F 652.48 .51 1 344.71 .284 
K2 C3 Exhaust 2, F 753.23 .555 400.68 .308 
K3 C3 Exhaust 3, F 843,84 .346 451.02 , 192 
K'4 C3 Exhaust 4, F 711.29 3,280 377.38 1 ,822 
K5 C3 Exhaust 5, F 896.45 .300 480.25 . 166 
K6 C3 Exhaust 6, F 898.21 .541 481.23 .3 00 
K7-C3 Exhaust Comm, F 369.26 .981 137.37 ,545 
J1 C3 Water In, F 154.72 . 039 68.180 . 022 
J2 C3 Water Out, F 168.52 . 06 0 75.842 . 033 
J3 C3 Oil Sump, F 235.53 ,226 113.07 . 125 
J4 C3 Fuel In, F 90.890 . 164 32.717 . 091 
,J5 C3 Inlet Air, F 103.82 ,209 39.902 , 116 
J6 C3 Airbox, F 164.41 .218 73.561 . 121 
Horsepower 133.21 .356 99.315 .265 
Corrected Horsepower 142.04 .379 105.90 .283 
BSFC, lb/hp-hr .431 . 002 .262 . 001 

Corrected BSFC .4 04 . 002 .246 . 001 

Relative Humidity 66.979 . 149 66.979 . 149 
Reference Pressure,    inHg 32.068 108.60 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore ; 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffus ion Ratio : 

FILE DN 1 t 9*. 
98.4 mm 
114,3 mm 
5217 , 9 cc 

21.0 to 1 
IS BTDC 

ISO. 0 degrees 
32. 07 in-Hg 
180 0 RPM 
388.6 lb-ft 
57.3 lb/hr 
133.18 bhp 
.430 lb/bhp-hr 

17.55 kW/cyl 
9.645 MPa 
771 .4 kPa/deg 

85. 0 Joules/deg 
1243.52 Joules 

33. 
31 . 
7. 

2 00 
13, 
30, 

X 

v 
degrees 

''.   degrees 
72 J/degree 
2 deqrees 
26239 



370701.111632 AL-16086-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro (Vent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

C3 
C3 
C3 
C3 
C3 

K6 C3 
K7-C3 

K1 
K2 
K3 
K4 
K5 

0 1 
J2 
J3 
,14 
,15 
,16 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1 , 

3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V-53 
86.672 , 030 30.373 
76.958 . 046 24,976 
29,030 . 000 98,303 
71 .529 .216 493.17 
46.594 , 009 321.26 

1 .583 .006 10,912 
5.675 .082 1 .412 
7,287 .062 1 .813 
.029 . 003 .007 

1800.6 .924 18 00.6 
37.287 . 1 01 16.913 

1 .683 . 067 1 .683 
272.46 .733 369,40 
503.06 .429 261.70 
540.23 .473 282.35 
595.37 .507 312,98 
527.14 .335 275.08 
638.58 .342 336.99 
6!8.09 .446 325.61 
303.54 1 .353 150.85 
159.60 . 047 70.887 
170.44 . 076 76.912 
225.88 . 124 107.71 
90.876 . 130 32.709 
102.55 .075 39.194 
157.58 . 172 69.765 
93.410 .275 69.645 
99,305 .292 74.039 

.399 . 002 .243 

.375 . 002 .228 
64,677 .222 64,677 
31.717 107.40 

2 
.016 
, 025 
. 001 
,492 
. 059 
, 044 
, 02 0 
, 015 
.001 
.924 
, 046 
. 067 
.994 
.239 
.263 
.282 
. 186 
, 190 
,248 
,752 
, 026 
, 042 
, 069 
, 072 
042 
096 
205 
213 
001 
001 
222 



-IAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N t lLt DN1 i 9i 
bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.72 in-Ha 
1301 RPM 
272.5 lb-ft 
37.3 lb/hr 
93.44 bhp 
,399 Ib/bhp-hr 

kwVcvl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

12.41 
8.274 
753.6 

34 
866.790 
77. 1 V. 
36.3 •/. 
34.4 '/. 
10.4 degrees 
198.8 degrees 
14.30 JVdegree 
26,3 deqrees 

,39565 



•370701.113034   AL-16Q86-F   AL-12920-L   6V-53 
Dry Bulb Temperature, F 87.447 ,284 30.804 , 15S 
Wet- Bulb Temperature, F 77.948 . 165 25.527 . 092 
P11-Baro (Vent), "Hg ABS 29.027 . 000 98.296 . 001 
P3 C3 Fuel Pressure,p3ig 72.062 . 144 496.85 .991 
P4 C3 Oil Pressure, psig 48.470 . 014 334.19 . 097 
P5 C3 Airbox Pres., psig 1 .584 . 006 10.924 . 038 
P10 C3 Exh Comm, inH20g 4.084 .088 1 .016 . 022 
P11 C3 Intake Vac,inH20v 7.349 . 053 1 .829 . 013 
P12 C3 Blowby, inH20g . 030 . 003 .007 . 001 
C3 Speed, RPM 1800.7 .690 1800.7 .690 
03 Fuel Flow, lb/hr 23,958 . 086 10.867 . 039 
C3 Smoke, '/. 2. 033 . 026 2.033 . 026 
Cell 3 Load, lb-ft 149.99 .614 203.35 .832 
Kl C3 Exhaust 1, F 384.28 . 191 195.71 , 106 
K2 C3 Exhaust 2, F 387.41 .330 197.45 . 183 
K3 C3 Exhaust 3, F 425.72 .234 218.73 . 130 
K4 C3 Exhaust 4, F 390.81 .384 199.34 ,213 
K5 C3 Exhaust 5, F 410.41 .518 210.23 .288 
K6 C3 Exhaust 6, F 410,90 .266 210.50 . 143 
K7-C3 Exhaust Comm, F 233.62 1 .205 112.01 .670 
J1 C3 Water In, F 159.46 . 037 70.809 . 021 
J2 C3 Water Out, F 168.29 , 077 75.719 , 043 
J3 C3 Oil Sump, F 215.86 . 1 18 102,15 . 065 
J4 C3 Fuel In, F 89.908 . 084 32.171 . 047 
05 C3 Inlet Air, F 101.84 . 066 38.800 . 037 
J6 C3 Airbox, F 150.04 . 171 65.579 . 095 
Horsepower 51.426 .206 38.342 . 154 
Corrected Horsepower 54.709 ,219 40.739 . 163 
BSFC, lb/hp-hr .466 .002 .233 . 001 
Corrected BSFC ,438 . 002 .266 . 001 
Relative Humidity 65.648 .335 65,648 .335 
Reference Pressure, inHg 31.712 107.39 



HAW HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE ; DN12 00 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure   Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

98.4 mm 
tt4,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

190.0 deqrees 
31.71 in-Hq 
1801 RPM 
150.0 lb-ft 
24.0 lb/hr 
51.44 bhp 
.467 lb/bhp-hr 
8.0 0 kW/cyl 

7.390 MPa 
792.6 kPa/deg 

93.2 Joules/dea 
516.334 Joules 
71 .4 y. 
36.9 '/. 
29.4 V. 
12.2 degrees 
195.0 degrees 
20.19 J/degree 
20.7 degrees 

.58908 



870701 ! .115341 AL.-16086-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 89.516 .212 31.954 .118 
Wet Bulb Temperature, F 78.521 . 023 25.845 . 013 
Pll-Baro <Vent), "Hg ABS 29.021 , 000 98.276 . 001 
P3 C3 Fuel Pressure,psig 72,137 .224 497.37 1 .546 
P4 C3 Oil Pressure, psig 49.661 . 015 342.40 . 1 04 
P5 C3 Airbox Pres,, psig 1 .647 . 015 ]),354 , 1 04 
P10 C3 Exh Comm, inH20g 3.236 .132 .805 . 033 
PJ1 C3 Intake Vac,inH20v 7,429 . 140 1 .849 . 035 
P12 C3 Blowby, inH20g .032 . 004 .008 . 001 
C3 Speed, RPM 1800.5 11.159 1800.5 1 1 . 159 
C3 Fuel Flow, lb/hr 17.295 . 042 7.845 . 019 
C3 Smoke, 'A 2.110 . 037 2.110 . 037 
Cell 3 Load, lb-ft 78.968 4.933 107.07 6 .688 
Kl C3 Exhaust 1, F 332.46 . 147 166.92 . 082 
K2 C3 Exhaust 2, F 323.35 . 190 161,86 . 105 
K3 C3 Exhaust 3, F 355.12 .276 179.51 . 153 
K4 C3 Exhaust 4, F 299.91 .236 148.34 , 131 
K5 C3 Exhaust 5, F 300.67 .2 06 149,26 . 1 14 
K6 C3 Exhaust 6, F 310.63 .286 154.79 , 159 
K7-C3 Exhaust Comre, F 195.28 1.117 90.709 ,620 
J1 C3 Water In, F 160.61 .060 71 .448 . 033 
J2 C3 Water Out, F 168.18 . 073 75.656 . 041 
J3 C3 Oil Sump, F 209,06 . 094 98.366 . 052 
J4 C3 Fuel In, F 89,131 .038 31.740 . 021 
J5 C3 Inlet Air, F 102.32 . 067 39.064 . 037 
J6 C3 Airbox, F 148.17 .213 64.542 . 1 18 
Horsepower 27.079 1 .819 20.189 1 .356 
Corrected Horsepower 28.827 1 .937 21 .493 1 ,444 
BSFC, lb/hp-hr .641 . 043 .39 0 . 026 
Corrected BSFC .6 02 . 04 0 .366 . 025 
Relative Humidity 61.644 .525 61.644 .525 
Reference Pressure, inHg 31.827 107.78 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1282 
Bore ; 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset J 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed.-'Diff us ion Ratio : 

98,4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
31.83 in-Hg 
1801 RPM 
79.0 lb-ft 
17.3 lb/hr 
27.09 bhp 
.639 lb/bhp-hr 
5.69   kwVcyl 

6,949   MPa 
738.9   kPa/deg 

87.7   Joules/deg 
358.482   Joules 
68.8   V. 
36.4 V. 
21.5 V. 
13.0 degrees 
193.3 degrees 
22.57 ..(/-'degree 
18.2 degrees 

.71440 



87 0701 . 120845 AL.-16086-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 39,102 . 093 31.724 . 052 
Wet Bulb Temperature, F 77.224 . 091 25.124 . 051 

P11-Baro <Vent>, "Hg ABS 29.029 .000 98.302 . 001 

P3 C3 Fuel Pressure,psig 67.993 .09 0 468.79 .618 
P4 C3 Oil Pressure, psig 34.546 . 024 238.18 . 167 
P5 C3 Airbox Pres., psig 1 .225 . 009 8.445 . 06 0 
P10 C3 Exh Comm, inH20g 3.849 . 1 18 .958 . 029 
P11 C3 Intake Vac,inH20v 3.854 . 039 .959 . 01 0 
PI 2 C3 Blowby, inH20g . 018 . 004 .004 . 001 
C3 Speed, RPM 1401.0 .479 1401 . 0 .479 
C3 Fuel Flow, lb/tir 50.082 . 058 22.717 , 026 
C3 Smoke, '/. 53.835 .483 53.335 .483 
Cell 3 Load, Ib-ft 369.45 .707 500,90 ,959 
Kl C3 Exhaust 1, F 608.18 . 189 320,10 . 1 05 

K2 C3 Exhaust 2, F 673,55 .336 356.42 , 187 
K3 C3 Exhaust 3, F 774.47 .238 412.49 , 132 
K4 C3 Exhaust 4, F 663.17 1 . 003 350.65 .557 
K5 C3 Exhaust 5, F 817.40 .563 436.34 .313 
K6 C3 Exhaust 6, F 766.57 .319 408,09 , 177 
K7-C3 Exhaust Comm, F 330.31 1 . 033 165.73 .574 
■)\    C3 Water In, F 153.42 . 1 02 67.455 . 057 
02 C3 Water Out, F 168.56 . 079 75.869 , 044 
J3 C3 Oil Sump, F 234.98 . 105 112.77 . 058 
J4 C3 Fuel In, F 89.762 . 158 32.090 . 088 
J5 C3 Inlet Air, F 102. 13 . 100 38.962 . 056 
J6 C3 Airbox, F 158.01 . 033 70.005 .019 
Horsepower 98.553 . 190 73.479 . 142 
Corrected Horsepower 104.68 .202 73.048 . 151 
BSFC, lb/hp-hr .5 08 . 001 .309 . 001 
Corrected BSFC .478 . 001 .291 . 001 
Relative Humidity 58.776 . 080 58.776 . 08 0 
Reference Pressure, inHg 31.239 105.79 



HAVY HIGH SPEED DIESEL 
Sore : 
Stroke ; 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise 
Peak Heat Release Rate 
Cumulative Heat Release 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/'Diffusion Ratio 

DETROIT DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
31.24 in-Hg 
140J RPM 
369.5 lb-ft 
50.1 Ib/hr 
98.57 bhp 
.508 lb/bhp-hr 

13.83 kwVcyl 
10.09 MPa 

e ; 851.6 kPa^deg 
97,4 Joules/deg 

1192,24 Joules 
iency ; 61 .4 •/. 
ncy : 3 0.5 y. 
; 27. 0 V. 

6.7 degrees 
194.9 degrees 
16.06 J/degree 
26.2 degrees 

i .25634 

FILE DN12 04 



870701 .122651 AL-16086-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 89,909 . 062 32.171 . 034 
Wet Bulb Temperature, F 77.693 . 032 25.395 . 018 
Pll-Baro <Vent>, "Hg ABS 29.027 . 000 98.298 .001 
P3 C3 Fuel Pressure,psig 69,377 . 039 478,33 .616 
P4 C3 Oil Pressure, psig 40.041 . 01 1 276.07 . 077 
P5 C3 Airbox Pres., psig 1 .188 . 006 8.188 . 041 
P10 C3 Exh Comm, inH20g .785 .072 .195 . 018 
P11 C3 Intake Vac,inH20v 3.999 . 023 .995 . 0 06 
PI2 C3 Blowby, inH20g . 019 . 003 .005 , 001 
C3 Speed, RPM 1400.3 .968 1400.3 .968 
C3 Fuel Flow, lb/hr 14.745 . 030 6.688 . 013 
03 Smoke, V. 1 .991 . 034 1 .991 .034 
Cell 3 Load, lb-ft 98.514 .582 133.57 .739 
Kt C3 Exhaust 1, F 332,70 . 124 167.05 . 069 
K2 C3 Exhaust 2, F 308.81 . 151 153.78 . 084 
K3 C3 Exhaust 3, F 350,92 .372 177.18 .206 
K4 C3 Exhaust 4, F 291.58 .204 144.21 .113 
K5 C3 Exhaust 5, F 295.15 .285 146.19 . 158 
K6 C3 Exhaust 6, F 307.89 . 199 153.27 .111 
K7-C3 Exhaust Comm, F 187.82 .774 86.566 .430 
J1 C3 Water In, F 161.12 . 054 71 .733 . 030 
J2 C3 Water Out, F 168.98 . 053 76.102 « 029 
J3 C3 Oil Sump, F 2 06.98 . 097 97.208 . 054 
J4 C3 Fuel In, F 88,539 . 096 31 .410 . 053 
J5 C3 Inlet Air, F 101 . 01 . 125 38.339 .070 
J6 C3 Airbox, F 144.84 . 024 62.687 . 013 
Horsepower 26.266 . 164 19.584 . 122 
Corrected Horsepower 27.884 . 174 20.790 . 130 
BSFC, lb/hp-hr .561 . 004 .342 . 003 
Corrected BSFC .529 . 004 .322 . 0 02 
Relative Humidity 58.085 . 190 58.085 , 190 
Reference Pressure, inHg 31.151 105.49 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN12Ü6 
■lore   ; 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.15 in-Hg 
1400 RPM 
98.5 lb-ft 
14,7 lb/hr 
26.26 bhp 
.560 lb/bhp-hr 
4.83 kW/cvl 

6.993 MPa 
9 02.4 kPa/deg 

107.8 Joules/deq 
395.665 Joules 
69.4 y. 
36.3 '/. 
24.5 V. 
11.8 degrees 
190.3 degrees 
25.39 0/degree 
16.6 degrees 

.71034 



-J 

J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.A_FUEL^^_DATEM2LPAGE_L_ 

Operator i«, 
Time -^ 

Teat Hour 
Speed. RPM ItifrOpO 
Load, Ib-ft 3£&!L 
Fuel Row, Ib/hr 
Exh. Opocity, % £JL 

TEMPERATURES. DEG. F 
Exhaust Cyl. LI 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust Cyl. R2 
Exhaust Cyl. R3 
Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac., in.woter 
Exh. Comm., In.Woter 

2BJ- 
M* 

W. 
T$L 
$&_ 

22£ 

2?o 
mz. 
1£!L 
ML m. 
2L 
IOÖ 

M. 
?zr 
m. 
6Sb 
v.? 

Q2&> 

s 
&2_ 
fX£> 
<7ÖC> 

750 
&o_ 

*pM 
&S_ 
lo 

7V° 
792. 
loo 

%o_ 

2£ö 

yoo 
>±JO 
ist 
ULL 
m 
21 

21<- 

1L m. 
211 
_£££ 

fiö 

2JL° 

?.y 

Blowby, in.woter 
Barometer. in.Hg 

26<S"Q/.S 
.1 

1.Ö 
nö 

/si 

Q$.?7ti$?d 

Jö£ 
I/o 
ye£) 
12L 
U£_ 

SL 
}QO 

m- 
w> 
ill 

J&> 
im. 
&.\ 

W£- S2& 

U& 

Zte. 
üa 
i2ö 
if* 

3£ö 
l£L 
l£L 
23L 
K. 
/o2 
U2, 
&1 
$L3_ 

yiL 
12. 
23A 

IM 
as- 
T 
&tf 

13&. am 
m. 

&>t> 
te£_ 
T&CL 
LH& 
VÖ 
Z2L 
3V$ 
AST 
Ul 
Ml 
3Q- 
loo 
ist 
7fS 
ezo 

HUSKS' 
L3L 
Tin. 

13 
&o_ 
ul 

L2L 
It* 

H± 
?,o 
.£. 

3tm?y 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
PI! C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K?~C3 Exhaust Conn, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
•J3 C3 Oil Sump, F 
•J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-12920-L 6V-53 2 
84.081 .071 28.934 . 039 
77.745 , 025 25.414 , 014 
28.974 . 000 98.117 . 0 02 
76.158 .567 525.09 3.910 
54.026 . 027 372.49 . 183 
4.728 . 013 32.595 . 089 

20.831 .232 5.134 . 058 
18.419 . 123 4.583 . 031 

.067 . 0 03 . 017 .001 
2799.5 1 . 142 2799.5 1 . 142 
78.655 2.458 35.677 1.115 
2.453 . 105 2.453 , 1 05 
348.74 .689 472.83 .934 
757.30 .337 402.95 . 187 
808.30 .475 431.28 .264 
897.79 .228 481.00 . 127 
812.26 .521 433.48 .290 
907,89 .570 486.60 .317 
919.58 1 . 025 493.10 .570 
468.99 .585 242.77 ,325 
155.58 .043 68.654 .024 
168.50 . 047 75.835 .026 
243.21 .225 117.34 , 125 
38,327 . 1 13 31.293 . 063 
100.38 .269 38.266 . 149 
197.43 .355 91 .9 06 , 197 
185.39 .387 138.59 .289 
198.16 .413 147.74 .303 

.423 . 013 .257 . 008 

.397 . 012 .241 , 008 
75.488 . 189 75.438 , 189 
37.244 126.12 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN12 08 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow ; 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
1t 4 , 3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
37.24 in-Hg 
2300 RPM 
348,7 lb-ft 
78.7 lb/hr 
185.9 0 bhp 
.423 lb/bhp-hr 

27.82 kwYcyl 
9.408 MPa 
491.2 kPa/deg 

39.8 Joules/deq 
1158.93 Joules 
76.3 V. 
39.3 V. 
32.6 V. 
7.2 degrees 
198.6 degrees 
10.78 J/degree 
29.4 degrees 

.24587 



870702.095215 AL-15299-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F    84.549 .098 29.194 .054 
Wet Bulb Temperature, F    77.374 .057 25.486 .032 
Pll-Baro <Vent>, "Hg ABS   28.976 .000 98.124 .001 
P3 C3 Fuel Pressure,psig   73.717 ,215 508.26 1.486 
P4 C3 Oil Pressure, psig   52.192 .016 359.85 .113 
P5 C3 Airbox Pres., psig    3.732 .016 25.734 .109 
P10 C3 Exh Comm, inH20g    16.606 .176 4.132 .044 
P11 C3 Intake Vac,inH20v   14.524 .112 3.614 .029 
P12 C3 Blowby, inH20g        .063 ,002 .016 .000 
C3 Speed, RPM              2499.7 .734 2499.7 ,734 
C3 Fuel Flow, lb/hr                     76.983 4.887 34,919 2,217 
03   Smoke, V.                                             2.883 .168 2.883 ,168 
Cell 3 Load, lb-ft        380.07 .667 515,31 .904 

776.22 .425 413,45 .236 
822.60 .304 439.22 .169 
925.91 .504 496.62 .280 
808.53 .359 431.41 .199 
920.00 .441 493.33 .245 
931.55 .557 499.75 .310 
451.94 .228 233.30 .126 
154.30 .058 67.942 .032 
167.78 .079 75.433 .044 
242,06 .193 116.70 .107 
87.127 .251 30.626 .139 
100.49 .099 38.052 .055 
193.05 .081 89.473 .045 

Horsepower                180.90 .322 134.38 .240 
Corrected Horsepower       192.76 .343 143,72 .256 
BSFC, lb/hp-hr               .426 .027 .259 .016 
Corrected BSFC               .399 .025 ,243 .015 
Relative Humidity          74.399 .152 74.399 .152 
Reference Pressure, inHg   35,507 120.24 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
01 C3 Water In, F 
,12 C3 Water Out, F 
•J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
,15 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N t- ILE DN121 0 
«ore ; 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset i 
Reference Pressure    : 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35.51 in-Hq 
2500 RPM 
380.1 lb-ft 
77.0 lb/hr 
180.93 bhp 
.426 lb/bhp-hr 

25.19 kW/cyl 
9.499 MPa 
522.0 kPa/deg 

45.8 Joules/deq 
1195,55 Joules 
71.8 V, 
36.3 X 
32.4 V. 
7.0 degrees 
198.4 degrees 
1 1 . 04 -Vdegree 
29.4 degrees 

.23920 



870702,100708 AL-15299-F AL-1292Q-L 6V--53 2 
Dry Bulb Temperature, F 85.148 .110 29.527 .061 
Wet Bulb Temperature, F 78.156 .043 25.642 .024 
Pll-Baro <Vent>, "Hg ABS 28,972 .000 98.111 ,001 
P3 C3 Fuel Pressure,psig 72.266 .262 498.26 1.810 
P4 C3 Oil Pressure, psig 49.057 .016 338.24 .111 
P5 C3 Airbox Pres., psig 2.636 .012 18.172 .081 
PiO C3 Exh Conn», inH20g 12.108 .225 3,013 .056 
P11 C3 Intake Vac,inH20v 11,768 .073 2.928 .018 
P12 C3 Blowby, inH20g .046 .003 .011 .001 
C3 Speed, RPM 2198.3 1.055 2198.3 1.055 
C3 Fuel Flow, lb/hr 69.355 2.761 31.459 1.252 
C3 Smoke, '/. 6.366 .140 6.366 .140 
Cell 3 Load, lb-ft 399.65 .574 541,85 .779 
Kl C3 Exhaust 1, F 743.07 .308 395.04 .171 

Exhaust 2, F 814.47 .492 434.70 .273 
Exhaust 3, F 931.73 .345 499.85 .192 
Exhaust 4, F 79T.12 .482 421.73 .268 
Exhaust 5, F 949.35 1.157 509.64 .643 
Exhaust 6, F 953.65 .449 512.03 .250 
Exhaust Comro, F 421.42 .532 216,34 .296 
Water In, F 153,84 .071 67.638 .039 
Water Out, F 167.82 .053 75.453 .029 
Oil Sump, F 241.62 .207 116.46 .115 
Fuel In, F 86.540 .026 30.300 .014 
Inlet Air, F 101.71 .060 38.727 .033 
Airbox, F 184.55 .136 84.751 .103 

Horsepower 167.28 .272 124.72 .203 
Corrected Horsepower 178.50 .290 133.08 .216 
BSFC, lb/hp-hr .415 .017 .252 .010 
Corrected BSFC .389 .016 .236 .010 
Relative Humidity 73.435 .309 73,435 .309 
Reference Pressure, inHg 33.473 113.35 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
■J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle offset ; 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DH1212 
98,4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33,47 in-Hg 
2198 RPM 
399,7 lb-ft 
69.4 lb/hr 
167.28 bhp 
,415 lb/bhp-hr 

22.68 kW/cyl 
9.671 MPa 
542.2 kPa/deg 

49,9 Joules/deg 
1241.00 Joules 
72,7 y. 
36.3 V. 
33.3 V. 
6.8 degrees 
197.8 degrees 
11.67 J/degree 
29.0 degrees 

,23368 



87 07 02 ;. 104351 AL-15299-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 86,461 . 081 30.256 . 045 
Uet Bulb Temperature, F 78.716 . 033 25.953 .018 
P11-Baro <Venfc>, "Hg ABS- 28,973 . 000 98.112 . 001 
PS C3 Fuel Pressure,psig 70.688 ,215 487.37 1 .480 
P4 C3 Oil Pressure, psig 44.382 . 067 306.00 .459 
P5 C3 Airbox Pres., psig 1 .770 . 01 1 12.203 ,075 
P10 C3 Exh Conn, inH20g 7,267 .219 1 .808 . 054 
PI1 C3 Intake Vac,inH20v 7.714 . 100 1 .920 . 025 
PI 2 C3 Blowby., inH20g .036 . 004 . 009 . 001 
C3 Speed, RPM 1805.0 4.289 1805.0 4.239 
03 Fuel Flow, Ib/br 61.796 1 .765 28,03 0 .80 0 
C3 Smoke, V. 25.520 .293 25.520 .293 
Cell 3 Load, lb-ft 398.39 .493 54 0,14 .669 
Kl C3 Exhaust 1, F 675.59 .297 357.55 . 165 
K2 C3 Exhaust 2, F 791.08 .534 421.71 .296 
K3 C3 Exhaust 3, F 871.86 .638 466.59 .354 
K4 C3 Exhaust 4, F 654,82 13.881 346.01 7.712 
K5 C3 Exhaust 5, F 914,22 1 .929 49 0.12 1 . 072 
K6 C3 Exhaust 6, F 914,36 .746 490.20 .414 
K7-C3 Exhaust Comm, F 382.26 .519 194.59 .289 
J1 C3 Water In, F 154.61 . 118 68. 117 . 065 
42   C3 Water Out, F 169.03 , 143 76. 127 . 080 
J3 C3 Oil Sump, F 237.29 .224 114.05 . 124 
J4 C3 Fuel In, F 86.914 .207 30.508 .115 
45   C3 Inlet Air, F 102.93 . 095 39.406 , 053 
■J6 C3 Airbox, F 161.59 .283 71.996 . 160 
Horsepower 136.92 .432 102.09 .322 
Corrected Horsepower 146.31 .462 109.08 .344 
BSFC, lb/hp-hr .451 . 014 .275 . 008 
Corrected BSFC .422 . 013 .257 . 0 03 

Relative Humidity 71.196 . 183 71.196 , 183 
Reference Pressure, inHg 32.009 108.39 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN1214 
Sore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset s 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power ; 
BS-FC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

98,4 
114,3 
52J? 

mm 
mm 
9 cc 

21.0 to 1 
18 BTDC 

180,0 degrees 
32.01 in-Hg 
18 05 RPM 
398.4 lb-ft 
61.8 lb/hr 
136.92 bhp 
.451 lb/bbp-br 

kwVcvl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

18. 16 
9.818 
616.4 

63 
1 187. 
64.2 
32, 
30, 

68 
V. 
V. 
v 

6.4 degrees 
196.2 degrees 
12,75 J/degree 
27.8 degrees 

.22943 



87 07 02 :. 110711 AL-15299-F AL-12920-L 6V-53 2 
Dry Bu lib Temperature, F 87.075 ,227 30.597 . 126 

Wet BL lib Temperature, F 78,988 . 068 26.105 . 038 
Pll-Baro <Vent>, "Hg ABS 28.968 .000 98.097 . 001 

P3 C3 Fuel Pressure,psig 68.498 . 077 472.28 .534 

P4 C3 Oil Pressure, psig 34.026 .006 234.60 ,040 

P5 C3 Airbox Pres., psig 1 . 199 . 01 i 8.267 , 078 
P10 C3 Exh Conn, inH20g 3.279 . 059 .816 , 015 

Pit C3 Intake Vac,inH20v 4,478 . 042 1.114 , 01 0 

P12 C3 Blowby, inH20g .035 . 004 .009 . 001 

C3 Speed, RPM 1397.8 .935 1397.8 ,935 

C3   Fuel Flow, Ib/hr 52.381 .357 23.759 . 162 

C3 Smoke, V. 51.626 .852 51.626 .852 

Cell 2 \   Load, lb-ft 371.23 1 . 132 503.32 1 ,535 

K1 C3 Exhaust 1, F 611.36 .469 321.87 .260 

K2 C3 Exhaust 2, F 690.39 ■ 423 365.77 .235 

K3 C3 Exhaust 3, F 779.49 .460 415.27 .255 

K4 C3 Exhaust 4, F 659.70 4.263 348.72 2.368 

K5 C3 Exhaust 5, F 802.91 .590 428,28 .322 

K6 C3 Exhaust 6, F 756.48 ,498 402.49 .277 

K7-C3 Exhaust Comm, F 336.14 .323 168.97 . 180 

J1 C3 Water In, F 154.96 . 038 68.310 . 021 

J2 C3 Water Out, F 170.30 . 053 76.831 , 029 

J3 C3 Oil Sump, F 235.13 . 153 112.85 . 085 

J4 C3 Fuel In, F 90.058 . 142 32.255 .079 

J5 C3 Inlet Air, F 102.03 .291 38.908 . 161 

J6 C3 Airbox, F 155.22 .202 68.457 . 1 12 
Horsepower 98.802 .331 73.665 .247 
Corrected Horsepower 105.53 .353 78.682 .263 

BSFC, lb/hp-hr .530 . 005 ,323 . 003 
Corrected BSFC .496 ,005 .302 . 003 
Relati ive Humidity 70.224 .505 7 0,224 .505 
Reference Pressure, inHg 31.08 0 105.25 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE : DH1216 
Bore ; 98.4 mm 
Stroke : 114.3 mm 
Displacement ; 5217,9 cc 
Compression Ratio ; 21.0 to 1 
Injection Timing : 18 BTDC 
Crankangle Offset ; 180.0 degrees 
Reference Pressure ; 31.08 in-Hg 
spped ; 1398 RPM 
Load  : 371.2 lb-ft 
Fuel Flow ; 52.4 lb/hr 
Brake Power : 98.81 bhp 
B3FC : .530 lb/bhp-hr 
Indicated Power ; 13,70 kwYcyl 
Peak Pressure ; 10.09 MPa 
Peak Rate of Pressure Rise: 696.2 kPa/deg 
Peak Heat Release Rate : 75.5 Joules/deg 
Cumulative Heat Release ; 1189.39 Joules 
Apparent Combustion Efficiency : 58.7 'A 
Indicated Thermal Efficiency : 29.0 V. 
Brake Thermal Efficiency : 26.0 '/. 
Ignition Delay : 5,6 degrees 
Centroid Phasing : 195.1 degrees 
Centroid Magnitude ; 13.91 J/degree 
Sensitivity : 27.4 degrees 
Premixed/Diffusion Ratio : .20588 
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DETROIT DIESEL 6V-53N LOG SHEET 
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870702 .125729 AL-16086-F AL-12920-L 6V-53 
Dry Bulb Temperature, F 92.718 . 058 33.732 . 032 
Uet Bulb Temperature, F 80.578 . 092 26,988 . 051 
Pfl-Baro <Vent>, "Hg ABS 28.962 . 000 98.077 . 001 
P3 C3 Fuel Pressure,p3ig 75.781 .626 522.49 4,318 
P4 C3 Oil Pressure, p.sig 54.431 .022 375.29 . 151 
P5 C3 Airbox Pres., psig 4.681 . 011 32.277 . 073 
P10 C3 Exh Comm, inH20g 21 . 142 .300 5.261 . 075 
Pfl C3 Intake Vac,inH20v 18.927 . 138 4.71 0 . 034 
P12 C3 Blowby, inH20g .066 . 003 .016 . 001 
C3 Speed, RPM 2800.8 1 .232 2800.8 1 .232 
C3 Fuel Flow, lb/hr 74.163 .439 33.640 . 199 
C3 Smoke, '/. 1 .029 . 103 1 .029 , 1 03 
Cell 3 Load, lb-ft 325.93 .458 441.90 .621 
K1 C3 Exhaust 1, F 723.57 .417 384.21 .232 
K2 C3 Exhaust 2, F 774.15 .844 412.31 .469 
K3 C3 Exhaust 3, F 850.24 .460 454.58 .256 
K4 C3 Exhaust 4, F 764.83 .535 407,13 .297 
K5 C3 Exhaust 5, F 857.43 .495 458.58 .275 
K6 C3 Exhaust 6, F 872.17 .392 466.76 .218 
K7-C3 Exhaust Comm, F 414.39 .703 212.44 .391 
J1 C3 Water In, F 155.43 . 042 68.574 . 023 
J2 C3 Water Out, F 167.73 . 069 75.4 06 . 038 
J3 C3 Oil Sump, F 239.92 .210 115.51 . 1 17 
J4 C3 Fuel In, F 86.284 . 139 30. 158 . 077 
J5 C3 Inlet Air, F 1 01.07 . 056 38.374 . 031 
J6 C3 Airbox, F 185.27 . 173 85. 152 . 096 
Horsepower 173.81 .210 129.59 , 157 
Corrected Horsepower 185.59 .225 138.37 . 167 
BSFC, lb/hp-hr .427 . 003 .260 . 002 
Corrected BSFC .400 . 002 .243 . 001 
Relative Humidity 59.4 08 .307 59.4 08 ,3 07 
Reference Pressure, inHg 37. 101 125.64 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement- ; 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure ; 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity s 
Preraixed/Diffusion Ratio : 

FILE DH 1:518 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21.0 to 1 
18 BTDC 

190. 0 degrees 
37. 1 0 in~Hg 
2801 1 ?PM 
325.9 lb-ft 
74.2 lb/hr 
173.81 bhp 
.427 Ib/bhp-hr 

26.83 kwYcyl 
9.271 MPa 
617.5 kPa/deg 

59 .2 Joules/deg 
1 099.: ?3 Joules 
76.5 ; v. 
40.0 : V '■ 

32,2 : • 
8.2 i deqrees 
197.5 degrees 
11.66 J/degree 
27.3 degrees 

.30102 



870702.131343 AL-16Ö86-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F    92.570 .084 33.650 .047 
Wet Bulb Temperature, F    79.658 .177 26.477 ,098 
Pll-Baro <Vent>, "Hg ABS   28.963 .000 98.081 .002 
P3 C3 Fuel Pressure,psig   75.177 .241 518.33 1.663 
P4 C3 Oil Pressure, psig   52.550 .021 362.32 .144 
P5 C3 Airbox Pres., psig    3.636 .006 25.072 .039 
P10 C3 Exh Conm, inH20g    16.906 .118 4.207 .029 
P11 C3 Intake Vac,inH20v   15.022 .098 3.738 .025 
P12 C3 Blowby, inH20g        .049 .003 .012 ,001 
C3 Speed, RPM              2498,1 .661 2498.1 .661 
C3 Fuel Flow, lb/hr        69.743 .292 31.635 ,133 
C3 Smoke, '/.                                             1.439 .073 1.439 ,073 
Cell 3 Load, lb-ft        359.62 .678 487.58 .919 

729.92 .317 387,73 ,176 
767.37 .612 408.54 .340 
361.38 .603 460,77 .335 
766.61 .290 408.11 ,161 
863,42 .451 461.90 .250 
875.89 .504 468.83 .280 
406,24 .500 207.91 .278 
156,47 .151 69.150 .084 
168.98 .140 76.099 ,079 
238,89 .250 114.94 .139 
87.084 .165 30.602 .092 
101,61 .062 38.672 .035 
182.50 .150 83.613 ,083 

Horsepower                171.05 .358 127.53 .267 
Corrected Horsepower       182.47 .382 136.04 .285 
BSFC, lb/hp-hr               .408 .002 .248 .001 
Corrected BSFC               .382 .002 .233 .001 
Relative Humidity         57.118 .341 57.118 .341 
Reference Pressure, inHg   35.262 119,41 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Contra, 
Jl C3 Water In, F 
J2 C3 Water Out, F 
,13 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensi tivity : 
Premixed/Diffusion Ratio ; 

FILE DN122 0 
98,4 mm 

1 14.3 mm 
5217 ,9 cc 

21,0 to 1 
18 BTDC 

180. 0 degrees 
35.26 in-Hg 
2498 RPM 
359.6 lb-ft 
69.7 lb/hr 
171.04 bhp 
.408 lb/bhp-hr 

24. 00 kwVcyl 
9,383 MPa 
662.2 kPa/deg 

67 ,4 Joules/deg 
1126.25 Joules 
74.4 " i 

38. 1 X 
33.7 X 
8.4 degrees 
197.9 degrees 
12,44 J/degree 
27.6 degrees 

.30327 



370702.132736 AL.-160S6-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 92.137 .083 33.410 .046 
Uet Bulb Temperature, F 79.919 .089 26.622 .049 
PH-Baro <Vent>, »Hg ABS 28,964 ,000 98.084 .001 
P3 C3 Fuel Pressure,psig 75.507 .205 520.60 1.415 
P4 C3 Oil Pressure, psig 53.576 .016 369.39 .107 
P5 C3 Airbox Pres., psig 3.556 ,020 24.516 .137 
P10 C3 Exh Com», inH20g 14.754 .085 3.671 .021 
P11 C3 Intake Vac,inH20v 15.131 .077 3.765 .019 
P12 C3 Blowby, inh*20g .052 .005 .013 .001 
C3 Speed, RPM 2498.6 .946 2498.6 .946 
C3 Fuel Flow, Ib/hr 56.008 .149 25.405 .068 
C3 Smoke, V. .571 .111 .571 .111 
Cell 3 Load, lb-ft 286.38 1.191 388.28 1,615 
Kl C3 Exhaust 1, F 600.28 .375 315.71 .486 

Exhaust 2, F 627.50 .958 330.83 .532 
Exhaust 3, F 712,43 .574 378,02 .319 
Exhaust 4, F 64t.63 .245 338.68 ,136 
Exhaust 5, F 720.22 .299 382.35 .166 
Exhaust 6, F 726.95 .485 386.08 .270 
Exhaust Conn, F 346.34 .688 174.63 .382 
Water In, F 160.54 .081 71.411 .045 
Water Out, F 171.65 .102 77.583 .057 
Oil Sump, F 233.65 .129 112.03 .072 
Fuel In, F 87.497 .164 30.832 .091 
Inlet Air, F 100.76 .071 38.197 ,039 
Airbox, F 172.59 .193 78.108 .107 

Horsepower 136.24 .567 101.58 .423 
Corrected Horsepower 145.30 .605 108.33 .451 
BSFC, lb/hp-hr .411 .002 .250 .001 
Corrected BSFC .385 .002 .235 .001 
Relative Humidity 58,963 .246 58,963 ,246 
Reference Pressure, inHg 35.091 118,83 

K.2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE OH 1222 
yore ; 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
B3FC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity r 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
13 BTDC 

130,0 degrees 
35.09 in-Hg 
2499 RPM 
286.4 lb-ft 
56.0 lb/hr 
136.27 bhp 
.411 lb/bhp-hr 

19.26 kW/cvl 
3,537 MPa 
665.6 kPa/deg 

69.9 Joules/deg 
880.040 Joules 
72 
38 
33 
10 

4 
0 
4 
3 

Ji 
V. 
degrees 

196.7 degrees 
12.43 J/degree 
24,5 deqrees 

,41873 



870702.133803 AL-16086-F AL-12920-L 6V-53 2 
Dry Bulb Temperature, F 92.330 .196 33.795 ,109 
Wet Bulb Temperature, F 8 0.147 .049 26.748 .027 
Pll-Baro <Vent>, "Hg ABS 28,964 .000 98.083 .001 
P3 C3 Fuel Pressure,psig 73.416 .166 506.19 1,146 
P4 C3 Oil Pressure, psig 49.647 .016 342.30 .112 
P5 C3 Airbox Pres., psig 2.618 .013 18.049 .087 
P10 C3 Exh Comm, inH20g 12.828 .176 3,192 ,044 
P11 C3 Intake Vac,inH20v 12.173 ,055 3.029 .014 
P12 C3 Blowby, inH20g ,044 .005 .011 .001 
C3 Speed, RPM 2199.6 1.080 2199,6 1.080 
C3 Fuel Flow, lb/hr 65.065 .253 29.513 ,115 
C3 Smoke, '/. 2.895 .200 2.395 .200 
Cell 3 Load, lb-ft 381.91 .830 517.79 1.125 
K1 C3 Exhaust 1, F 709.56 .513 376.42 .285 
K2 C3 Exhaust 2, F 766.96 .425 408,31 ,236 
K3 C3 Exhaust 3, F 876.93 .439 469,40 .244 
K4 C3 Exhaust 4, F 748.96 .690 398,31 .383 
K5 C3 Exhaust 5, F 896.49 .390 480.27 .217 
K6 C3 Exhaust 6, F 901.47 ,746 483,04 .414 
K7-C3 Exhaust Comm, F 374,22 .872 190,12 .484 
J1 C3 Water In, F 154.08 .059 67.824 ,033 
J2 C3 Water Out, F 167,42 .113 75.236 .063 
J3 C3 Oil Sump, F 237.79 .316 114.33 .176 
■J4 C3 Fuel In, F 86,394 .160 30.219 .089 
•J5 C3 Inlet Air, F 101,39 ,125 38.830 .069 
J6 C3 Airbox, F 173.61 .074 78.672 .041 
Horsepower 159.95 .404 119,25 .301 
Corrected Horsepower 170,77 .431 127.32 .321 
BSFC, lb/hp-hr .407 .001 .247 .001 
Corrected BSFC .381 .001 .232 .001 
Relative Humidity 57.875 .366 57.875 .366 
Reference Pressure, inHg 33.398 113,10 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DH1224 
98.4 mm 

1 14.3 mm 
5217 ,9 cc 

21 . 0 < bo 1 
IS BTDC 

ISO. 0 degrees 
33.40 in-Hg 
220 0 1 ?PM 
381 .9 lb-ft 
65. 1 lb/hr 
159.9' ?   bhp 
.407 lb/bhp-hr 

21 .55 kW/cyl 
9 .499 MPa 
695. 1 kPa/deg 

72 .2 Joules/deg 
1167.i 01 Joules 
72.7 ; 'i 
36.6 ; 11 

33,8 ; •< 
8.2 < degrees 
197.5 degrees 
13.19 J/degree 
27.2 degrees 

.30259 



370702.135545 AL-16086-F AL-12920-L 6V-53 
Dry Bulb Temperature, F 93.594 .221 34.219 , 123 
Wet Bulb Temperature, F 8 0,325 . 153 26.847 . 085 
PI1-Baro CVent), "Hg i ABS 28.957 . 001 98.059 . 002 
P3 C3 Fuel Pressure,p: sig 74.398 . 145 512.96 1 . 001 

P4 C3 Oil Pressure, p: sig 52.154 . 009 359.59 . 063 
P5 C3 Airbox Pres . , p: sig 2.466 . 01 1 17.005 . 079 
P10 C3 Exh Comm, inH20g 9.412 . 119 2.342 , 030 
P11 C3 Intake Vac,inH20v 12,544 . 099 3, 121 . 025 
P12 C3 Blowby, inH20g .040 . 005 .01 0 . 001 
C3 Speed, RPM 2197.4 1 .372 2197,4 1 .372 
C3 Fuel Flow, lb/hr 39,576 .251 17.952 . 114 
C3 Smoke, V. 3.846 .219 3,846 .219 
Cell 3 Load, lb-ft 222.29 1 .283 301.38 1 .740 
Kl C3 Exhaust 1, F 504.69 .539 262.61 .299 
K2 C3 Exhaust 2, F 513.66 .415 267.59 .231 
K3 C3 Exhaust 3, F 572.84 .255 300.47 . 142 
K4 C3 Exhaust 4, F 517.99 2.247 269.99 1 .249 
K5 C3 Exhaust 5, F 572.41 .661 300.23 .367 
K6 C3 Exhaust 6, F 574.65 .541 301.47 .300 
K7-C3 Exhaust Comm, F 274.13 .870 134.51 ,433 
Jl C3 Water In, F 160.93 . 036 71.629 . 02 0 
J2 C3 Water Out, F 171.02 . 043 77.235 , 024 
J3 C3 Oil Sump, F 225.13 .202 107.3 0 . 1 12 
J4 C3 Fuel In, F 87.828 . 032 31 .016 . 013 
J5 C3 Inlet Air, F 102.18 . 042 38.986 .023 
J6 C3 Airbox, F 162.09 . 193 72.275 , 107 
Horsepower 93.005 .574 69.342 .423 
Corrected Horsepower 99,350 .613 74.072 .457 
BSFC, lb/hp-hr .426 . 004 .259 . 002 
Corrected BSFC .398 . 004 .242 . 002 
Relative Humidity 56.503 . 164 56.5 03 , 164 
Reference Pressure, inHg 33.056 111.94 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N l- ILt DN1226 
Bore ; 
Stroke ; 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.06 in-Ha 
2197 RPM 
222.3 lb-ft 
39.6 lb/hr 
92.99 bhp 
.426 lb/bhp-hr 

13.74 kwVcyl 
8.012 MPa 
78 0.3 kPa/deg 

89.3 Joules/deq 
717.881 Joules 
73.4 X 
38.3 X 
32.3 X 
11.5 degrees 
195.3 degrees 
16.31 J/'degree 
21.8 deqrees 

.52949 



870702.140804 AL-16086-F AL-12920-L. 6V-53 
Dry Bulb Temperature, F 93.044 . 089 33.914 . 050 
Wet Bulb Temperature, F 80,301 . 023 26.834 . 013 
Pll-Baro <Vent>, "Hg ABS 28.953 . 000 98.045 . 001 
P3 C3 Fuel Pressure,psig 70.452 . 178 485.75 1 ,229 
P4 C3 Oil Pressure, psig 44.932 . 019 309.80 , 134 
P5 C3 Airbox Pres., psig 1 .720 . 013 11,860 . 090 
P10 C3 Exh Com«, inH20g 8.057 . 126 2.005 . 031 
P11 C3 Intake Vac,inH20v 8. 188 . 046 2. 038 . 012 
P12 C3 Blowby, inH20g .036 . 005 . 009 , 001 
C3 Speed, RPM 1800.0 .551 1800.0 ,551 
C3 Fuel Flow, lb/hr 57.252 . 166 25.969 . 075 
C3 Smoke, '/. 16.466 .234 16.466 .234 
Cell 3 Load, lb-ft 389.12 .548 527.57 .742 
K1 C3 Exhaust 1, F 65 0.78 .245 343.77 , 136 
K2 C3 Exhaust 2, F 745.06 .341 396.15 , 190 
K3 C3 Exhaust 3, F 842.42 .330 450.23 , 183 
K4 C3 Exhaust 4, F 613.62 17.044 323.12 9.469 
K5 C3 Exhaust 5, F 893.35 .514 478.53 .286 
K6 C3 Exhaust 6, F 902.62 .241 483.68 , 134 
K7-C3 Exhaust Conn, F 347.30 .928 175.16 .515 
J1 C3 Water In, F 154.88 . 088 68.267 . 049 
,12 C3 Water Out, F 168.60 .067 75.888 , 037 
J3 C3 Oil Sump, F 232.75 .287 11t.53 . 160 
J4 C3 Fuel In, F 87.141 . 174 30.634 . 097 
J5 C3 Inlet Air, F 102.23 .087 39.017 . 049 
J6 C3 Airbox, F 163.47 . 118 73.038 . 066 
Horsepower 133.36 . 199 99.431 . 149 
Corrected Horsepower 142.51 .213 106.25 . 159 
BSFC, lb/hp-hr .429 . 001 .261 . 001 
Corrected BSFC .4 02 . 001 .244 . 001 
Relative Humidity 57.787 .269 57.787 .269 
Reference Pressure, inHg 31.853 107.86 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

FILE ; DH1228 
98.4 mm 

1 14.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31 .35 in~Hg 
1800 RPM 
389. 1 lb-ft 
57.3 Ih/hr 
133.35 bhp 
.430 lb/bhp-hr 

17.48 kW/cvl 
9.650 MPa 
770.2 kPa^deg 

84 .5 Joules/deg 
1212.73 Joules 
70.2 ; i 
33,7 ' { 
32. 0 ? / 
7,8 degrees 
199.2 degrees 
13.91 J/degree 
29.4 degrees 

.26425 



870702 !. t42743 AL-1608* S-F t *I_-12920~L , 6V-53 2 
Dry Bulb Temperature, F 94.250 . 124 34.583 , 069 
Wet Bulb Temperature, F 79,914 , 041 26.619 , 023 
P11-Baro <Vent>, "Hg ABS 28.951 . 000 98.039 . 001 
P3 C3 Fuel Pressure,psig 71.342 .249 491.89 1 .717 
P4 C3 Oil Pressure, psig 46.817 . 013 322.79 . 083 
P5 C3 Airbox Pres., psig 1 .548 . 006 10.670 . 04 0 
PtO C3 Exh Comm, inH20g 6.034 . 064 1 .501 . 016 
P11 C3 Intake Vac,inH20v 8.422 . 045 2.096 , 01 1 
P12 C3 Blowby, inH20g . 023 . 003 .0 06 . 001 
C3 Speed, RPM 1800.4 .652 1800.4 ,652 
C3 Fuel Flow, lb/hr 36,970 . 085 16.769 , 038 
C3 Smoke, V. 6. 171 .237 6,171 .237 
Cell 3 Load, lb-ft 272.23 1 . 165 369.09 1 .579 
K1 C3 Exhaust 1, F 501.44 2.981 260.80 1 .656 
K2 C3 Exhaust 2, F 528.84 .415 276.02 .231 
K3 C3 Exhaust 3, F 591.41 3. 165 310.78 1 .758 
K4 C3 Exhaust 4, F 467.38 13.940 241.88 7.744 
K5 C3 Exhaust 5, F 639.73 .353 337.63 , 196 
K6 C3 Exhaust 6, F 612.76 1 ,473 322.64 .818 
K7-C3 Exhaust Conn, F 271.20 .38 0 132.89 .21 1 
•J1 C3 Water In, F 157.58 .096 69.765 .053 
J2 C3 Water Out, F 168.16 . 065 75.644 . 036 
J3 C3 Oil Sump, F 221.67 . 196 105.37 . 109 
J4 C3 Fuel In, F 86.352 . 170 30.196 . 095 
,15 C3 Inlet Air, F t02.41 . 105 39.115 . 058 
J6 C3 Airbox, F 154.31 . 06 0 67.951 . 034 
Horsepower 93.318 .392 69.576 .292 
Corrected Horsepower 99.635 .419 74.285 .312 
BSFC, lb/hp-hr .396 .002 .241 . 001 
Corrected BSFC .371 . 001 ,226 . 001 
Relati ive Humidity 53.801 .215 53,801 .215 
Reference Pressure, inHg 31.482 106.61 



HttVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN123 0 
bore ; 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow ; 
Srake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

96.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.48 in-Hq 
1800 RPM 
272.2 lb-ft 
37.0 Ib/hr 
93.29 bhp 
.397 lb/bhp-hr 

12.32 kW/cvl 
8.258 MPa 
772.2 kPa/deg 

86.7 Joules/deg 
783.921 Joules 
70.3 V. 
36.8 X 
34.6 Y. 
10.2 degrees 
194.0 degrees 
15.59 J/degree 
21.8 degrees 

.47026 



870702 .143853 AL-16086-F AL-12920- 
Dry Bei ilb Temperature, F 94.469 
Wet Bv lib Temperature, F 79.986 
Pll-Baro <Vent>, "Hg ABS 28,949 
P3 C3 Fuel Pressure,psig 71.773 
P4 C3 Oil Pressure, psig 48.268 
P5 C3 Airbox Pres., psig 1 .552 
P10 C3 1 Exh Comm, inH20g 4.432 
PI 1 C2 1 Intake Vac,inH20v 8.530 
P12 C3 t Blowby, inH20g . 027 
C3 Spe :ed, RPM 1800.2 
C3 Fue :1 Flow, lb/hr 23.994 
C3 Smc .ke, 'A 4.390 
Cell 2 ! Load, lb-ft 148.57 
Kl C3 Exhaust 1, F 382.87 
K2 C3 Exhaust 2, F 376.21 
K3 C3 Exhaust 3, F 424.68 
K4 C3 Exhaust 4, F 379,36 
K5 C3 Exhaust 5, F 411.54 
K6 C3 Exhaust 6, F 412.38 
K7-C3 Exhaust Comm, F 207.53 
J1 C3 Water In, F 161.21 
,12 C3 Water Out, F 169.67 
J3 C3 Oil Sump, F 214.05 
J4 C3 Fuel In, F 86.718 
J5 C3 Inlet Air, F 102.17 
J6 C3 Airbox, F 149.97 
Horsepower 50.922 
Corrected Horsepower 54.364 
BSFC, lb/hp-hr .471 
Corrected BSFC .441 
Relati tve Humidity 53.489 
Reference Pressure, inHg 31.480 

•L 6V-53 2 
. 06 0 
. 013 
. 002 

1 .318 
.114 
. 037 
. 016 
. 010 
. 001 
.858 
. 04 0 
, 181 
.772 
. 057 
. 134 
, 157 

1 .635 
. 1 01 
. 181 
.699 
. 030 
. 049 
. 081 
. 134 
. 055 
, 025 
. 161 
. 172 
. 002 
. 002 
.230 

1 07 34.705 
023 26.659 
001 98.031 
191 494.86 
017 332.79 
005 10.698 
065 1 . 103 
039 2.123 
003 .007 
858 1800.2 
087 10.884 
181 4.390 
57 0 201.43 
102 194.93 
242 191.23 
283 218.16 
943 192.98 
182 210.85 
325 211.32 
257 97.515 
054 71.784 
088 76.485 
145 101.14 
241 30.399 
100 38.984 
045 65.538 
216 37.966 
231 40,532 
003 .287 
003 .269 
230 53.489 

106.60 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.48 in-Hg 
1800 RPM 
148.6 lb-ft 
24.0 lb/hr 
50.93 bhp 
.471 lb/bhp-hr 
7.37 kwVcvl 

7.361 MPa 
805.1 kPa/deg 

94.9 Joules/deg 
518.833 Joules 
71.7 V. 
36.2 y. 
29.2 y. 
12.2 degrees 

FILE DN123; 

196.3 degrees 
20.35 J/degree 
22.1 degrees 

.55024 



870702.145355 AL-16086-F AL-12920-L 6V-53 2 

Dry Bulb Temperature, F 93.799 ,228 34.333 , 127 

Wet Bulb Temperature, F SO.080 . 074 26.711 , 041 

P11-Baro <Vent>, "Hg ABS 28.942 .000 98,010 . 001 

P3 C3 Fuel Pressure,psig 71.784 . 139 494.93 .961 

P4 C3 Oil Pressure, psig 49,298 . 01 1 339.90 .075 

P5 C3 Airbox Pres., psig 1 ,606 . 008 11.076 .053 

P10 C3 Exh Co«*, inH20g 3.706 . 101 .922 . 025 

P11 C3 Intake Vac,inH20v 8.565 . 056 2. 131 . 014 

P12 C3 Blowby, inH20g .030 .002 .008 . 000 
C3 Speed, RPM 1799.9 1 .892 1799.9 1 .392 

C3 Fuel Flow, lb/hr 17.280 . 074 7.838 . 033 
C3 Smoke, % 5.208 . 143 5.2 08 . 143 

Cell 3 Load, lb-ft 35.280 1 . 188 115.62 1.611 

K1 C3 Exhaust 1, F 335.62 .212 168.68 . 118 

K2 C3 Exhaust 2, F 317.49 . 186 158.61 . 1 03 

K3 C3 Exhaust 3, F 358.17 .191 181.21 , 1 06 

K4 C3 Exhaust 4, F 310.18 , 184 154.54 , 1 02 

K5 C3 Exhaust 5, F 313.77 . 124 156.54 . 069 

K6 C3 Exhaust 6, F 322.19 . 106 161.21 . 059 

K7-C3 Exhaust Comm, F 170.24 .942 76.802 .523 

J1 C3 Water In, F 162.03 . 066 72.237 . 036 

J2 C3 Water Out, F 169.63 .057 76.460 . 031 

J3 C3 Oil Sump, F 208.85 .097 98.248 . 054 

J4 C3 Fuel In, F 86.855 .023 30.475 . 013 

J5 C3 Inlet Air, F 101.48 . 124 38.597 . 069 

J6 C3 Airbox, F 147.18 .064 63.988 , 036 

Horsepower 29.226 .426 21 .790 .317 
Corrected Horsepower 31.202 .455 23.263 .339 

BSFC, lb/hp-hr .591 .009 .36 0 . 005 

Corrected BSFC ,554 . 008 .337 . 005 

Relative Humidity 55.326 .358 55.326 .358 
Reference Pressure, inHg 31.583 106.95 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ; DH1234 
Bore : 98.4 mm 
Stroke ; 114,3 mm 
Displacement : 5217.9 cc 
Compression Ratio ; 21.0 to 1 
Injection Timing : 18 BTDC 
Crankangle Offset ; »80.0 degrees 
Reference Pressure : 31.58 in-Hg 
speed ; 1800 RPM 
Load  : 85.3 lb-ft 
Fuel Flow ; J7.3^1b/hr 
Brake Power ; 29.23 bhp 
BSFC : .592 lb/bhp-hr 
Indicated Power ; 5.76 kW/cyl 
Peak Pressure ; 6.934 MPa 
Peak Rate of Pressure Rise; 749.5 kPa/deg 
Peak Heat Release Rate ; 39.2 Joules/deg 
Cumulative Heat Release : 407.773 Joules 
Apparent Combustion Efficiency : 78.2 "i 
Indicated Thermal Efficiency : 36.8 V. 
Brake Thermal Efficiency : 23,2 'A 
lanition Delav : 13.0 degrees 
Centroid Phasing : 198.3 degrees 
Centroid Magnitude : 2 0.56 -Vdegree 
Sensitivity s 23.3 degrees 
Premixed/Diffusion Ratio : .55752 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
pt i C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
,14 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V-53 2 
94.688 , 142 34.827 , 079 
80.464 . 173 26.924 , 096 
28.938 .001 97.997 . 002 
67.446 .099 465.02 .683 
34.616 . 019 238.67 . 133 

1 . 181 ,007 8. 140 . 051 
4. 199 . 128 1 ,045 . 032 
5.100 . 044 1 .269 . 01 1 

. 024 . 002 . 006 . 001 
1401.8 .862 1401 .8 .862 
51.761 7.756 23.478 3,518 
41.988 .682 41.988 .632 
367.24 1 . 199 497.90 1 .626 
607,41 4.899 319.67 2.721 
654.00 .558 345.56 .310 
773.13 .539 411.74 ,299 
532.75 14.180 305.97 7.878 
810.20 .792 432.34 .44 0 
767,48 .429 408.60 .238 
268.83 .544 142.68 .302 
154.40 . 056 68.000 , 031 
169.42 .045 76.342 . 025 
232.27 .111 111.26 . 062 
91.780 . 086 33,211 , 048 
103.60 .075 39.776 . 041 
163.92 . 118 73.29 0 . 066 
98.020 .345 73.032 .257 
104,89 .369 78.201 ,275 

.528 . 079 .321 . 048 

.493 .074 .300 , 045 
54.288 .235 54.288 .235 
30.967 104.87 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset s 
Reference Pressure : 
Speed ; 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/'Diffusion Ratio : 

FILE DH1236 
98.4 mm 
1(4,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
30.97 in-Ha 
1402 RPM 
367.2 Ib-ft 
51.8 lb/hr 
98.02 bhp 
.528 lb/bhp-hr 

13.65 kW/cvl 
9.970 MPa 
842.9 kPa,''deg 

97.0 Joules/deq 
1180.51 Joules 
58,9 "/. 
29.1 y. 
26 . 0 V. 
6.9 degrees 
195,3 degrees 
15.99 J/degree 
26.4 degrees 

.26304 



870702.152304 AL-16086-F AL.-12920-L 6V-53 2 
Dry   Bulb Temperature, F 94.279 .120 34.600 .067 
Wet Bulb Temperature, F 79.853 .023 26.585 .013 
P11-Baro <Vent>, uHg ABS 28.935 .000 97.986 .001 
P3 C3 Fuel Pressure,psig 69,108 .157 476,48 1.085 
P4 C3 Oil Pressure, psig 39.650 .042 273.38 .288 
P5 C3 Airbox Pres., psig 1.147 .003 7.911 .024 
P10 C3 Exh Comm, inH20g 1.065 .046 .265 .011 
P11 C3 Intake Vac,inH20v 5.237 .049 1.303 ,012 
P12 C3 Blowby, inH20g .028 .003 .007 .001 
C3 Speed, RPM 1401.8 1.298 1401.8 1.298 
C3 Fuel Flow, lb/hr 14.366 .066 6.516 .030 
C3 Smoke, V. 5.911 .255 5.911 .255 
Cell 3 Load, lb-ft 97.078 1.802 131.62 2.443 
Kl C3 Exhaust 1, F 331.12 .337 166.18 .187 
K2 C3 Exhaust 2, F 298.55 .269 148.09 ,150 
K3 C3 Exhaust 3, F 348,41 .264 175.78 .147 
K4 C3 Exhaust 4, F 263.11 4.375 128.40 2.431 
K5 C3 Exhaust 5, F 295.37 .907 146.32 .504 
K6 C3 Exhaust 6, F 308,89 .601 153.83 .334 
K7-C3 Exhaust Com», F 168.96 1.313 76.089 .730 
J1 C3 Water In, F 160.47 .118 71.370 ,066 
■J2 C3 Water Out, F 168.58 .152 75.876 ,084 
J3 C3 Oil Sump, F 207,49 .140 97.497 .078 
,14 C3 Fuel In, F 89.948 .107 32.193 .06 0 
J5 C3 Inlet Air, F 103,00 .056 39.447 .031 
J6 C3 Airbox, F 148.98 .281 64.988 ,156 
Horsepower 25.911 .433 19.318 .36 0 
Corrected Horsepower 27.692 .516 20.646 .385 
BSFC, lb/hp-hr .555 .009 .337 .006 
Corrected BSFC .519 .009 .316 .005 
Relative Humidity 53,572 .308 53.572 .308 
Reference Pressure, inHg 30.886 104.59 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE : DN123S 
Bore : 93.4 mm 
Stroke ; ?14,3 mm 
Displacement ; 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing ; 18 BTDC 
Crankangle Offset ; 180.0 degrees 
Reference Pressure : 30.89 in~Hg 
Speed f 14 02 RPM 
Load  : 97.1 lb-ft 
Fuel Flow : 14.4 lb/hr 
Brake Power ; 25.92 bhp 
BSFC ; .556 lb/bhp-hr 
Indicated Power ; 4,71 kld/cyl 
Peak Pressure ; 6,949 MPa 
Peak Rate of Pressure Rise; 900.0 kPa/deg 
Peak Heat Release Rate : 107.7 Joules/deg 
Cumulative Heat Release ; 387.618 Joules 
apparent Combustion Efficiency : 69,5 V. 
Indicated Thermal Efficiency : 36.1 V. 
Brake Thermal Efficiency :            24,7 V. 
Ignition Delay ; 11.9 degrees 
Centroid Phasing ; 190,7 degrees 
Centroid Magnitude : 25.44 J/degree 
Sensitivity : 16.8 degrees 
Premixed/Diffusion Ratio ;              .70815 
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DDC 6V-53N DATA SHEETS
FUEL BLEND TF10
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)  
Engine Type:   PDA 6V-53N     Engine Tester:  

Test Fnel; 7^7/9/;/g/g> 7     Date: R-/7- H7 

Step Initials  Test Procedure 

*•   {fJzJz. Flush fuel system with BF-2 

2. fj~ L-n Engine warmup 

3. jr, I., fJ_ Clean smokemeter lenses and adjust purge air 

4. fy. I. ff Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5U+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressure: 

6. /rJL-M Compare to 95% confidence bands of BF-2 performance 

7. ^ /■•/• Determine action; i.e. continue or contact DTNSRDC 
b*    <£. / .fi Flush fuel system wit \^/nAJ/^Y^T] test fuel 

9.    tr.JL-r- Engine warmup 

1U.   tr. /./.   Clean smokemeter lenses and adjust purge air 

11. fr-. L . A:        Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 7 7+2C. Set exhaust back 
pressure at 5ü+2mm of mercury under full-rack conditions 
at rated speed. 

12. b. I-A Flush fuel system with BF-2 

13. fa-, C f\ Engine warmup 

14. fa-. L' /?   Clean smokemeter lenses and adjust purge air 

15. iJ'-y- -r- Full rack power check with BF-2. Maintain fuel temperature 
at J2+2C, air temperature at 38+2C, and coolant 
temperature at 7 7+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressure: 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system with T*£/DM $/$! *- e s t fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 5U+2mm of mercury under full-rack conditions 
at rated speed. 

16. 

17. 

/v./. A: 
6.1. A 

18. *.lJ 
19. £*•/? 
2Ü. /r.lJ. 
21. LiJ. 
22. 4.L-A 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Tvoe:   PDA 6V-53N     Engine Tester;  BFLRF(SwRI) 

Fuel Blend: TPlMÜlW? Date: ?W>g7  

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed Run » RAW File AVG File 

2800 2L  f)jJ/2W ÜAJ/JYV 
2500 7H IWtft/ IW/MZ 
2200      73 0/U/213 0AJ/2W 
1800 7V Y)JU/3¥S Av/iM 
1400 73 JQAJ/M7 ÜM/Mti 

DPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:    Tf}ßJÜ/$V87 

Run #  RAW File  AVG File Speed CBHP   

2800 Full-Rack 76 

2500 Full-Rack 77 

2500 145 9R 

2200 Full-Rack 9? 

2200 100 fO 

1800 Full-Rack fit 

1800 100 $Q- 

1800 54 $3 

1800 20 $1 

1400 Full-Rack ffS 

1400 28 $6 

Ö/U/233 

MOSS 

Ö/ü/U! 
QAJ/263\Ow26i 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TF/S)/U/%y#? Date: j?"/F'$7 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed Run #  RAW File  AVG File 

2800    91        /1/JJ27/       MJ/&& 
2500        n      f)JU/273    ff/U/??? 
2200 _$L_   tlirt?A    JO/J/P76 
1800 ?# S)AJ73L77       /?AJ/??& 
1400 j/_   gjjtfZ$    ÜJU/2& 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend: Tf/OJU/ffytil 

Speed CBHP Run   #     RAW   File AVG   File 

2800 Full-Rack 7^ /?£>/#$/ f)jU/3&7- 
2500 Full-Rack %? {M23& tifiJ/JSH 
2500 145 _££      MUÄ15 nV/?& 
2200 Full-Rack fS J0AJ/2&? /lAJ/Plb 
2200 100 2i       &AJ/Qtf /)W& 
1800 Full-Rack fj ß/U/J?/ /?&/#?& 
1800 loo $j£_   #»/!<& dvm? 
1800 54 f? ÜlÜ/ltS DPMI 
1800 20 /90       jQjUafl J1/J/29S 
1400 Full-Rack f&f /Q/UflM? ßAJ/3<£> 
1400 28 /öS öjÜtSöl 0W&& 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO J_FUELÄ£-bATE£4a?PAGE^ 

Operator ^*-.ft- 
ff— V/ Time 
Teat Hour 
Speed, RPM 
Lood, lb—ft 
Fuel now, Ib/hr 
Exh. Opocity, % 

TEMPERATURES, PEG. F 

Exhoust Cyl. L1 
Exhoust Cyl. L2 
Exhouet Cyl. L3 
Exhoust Cyl. R1 
Exhaust CyLR2 
Exhoust Cyl. R3 
Exhoust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 

Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

/##> 

&L 
37f1 

iaso mi 
JL 
OYff 

Li- 

3tf.e>lti>.K 
723- 
2o_ 

IBP 
7tf 

8& 

ILL 
LU. 

ml 
6*1 
11 

2so_ 732-661 
7?o 

7</d 
fjD m 
H/£> 

ML m_ 

?&> 
m 
mi 
t&L 

IHM 
is 

\$6j£>_Pt&£_ 

&& 
il£ 
g.ö.0 

IV.50 

/$ 

mi 
Ht3- 
£2/> 

7$1 
fc& 

'(JO 

m 
250. m. 
f#t> 

#60 
Ail 

.£24. n 
JA1 
OIL 

11 
131 
Till 

£U>_ 

V 

VD 
3&> 
m. 
lhS- 

%& 

2?? 
ß£Ö 

&ML 
752. 
Wo 
7P 
7ic> 
330 _ 

ISH 

S^l 
Sl 

7*7 
no 

Intake Voc, in.woter        / 

LSL 
Ml 
HL 

100 
ai 
131 
$12 

Ml 
IK 
J2L 

231 
27. 
M 
ML 
7LL 
11 

Q3H 
99 

M- 
0 
7&L 
.!]£. 

W-S 

7U nv 

i%<> 
Q7.o 

wa 

J-9 
72A 

12. 
M-0 

0 
Q1M 

Uli 
12- 
7/.0 

jlL 
111. 

di.oi 

321 
hi 
iiö 

21 
111 

tf.öS 

L2_ 
1-0 

mi 
V 

* 
./ 

I 



870817 '.102949 AL-15299-F AL-J2920-L 6V53 3 
Pry Be lib Temperature, F 85.580 . 022 29,767 . 012 
Wet Bt lib Temperature, F 76.353 . 006 24.640 . 003 
Ptl-Baro <Vent>, "Hg ABS 29.049 , 000 98,371 . 001 
P3 C3 Fuel Pressure,psig 76,007 .439 524.05 3.028 
P4 C3 Oil Pressure, psig 53.351 .019 367.84 . 133 
P5 C3 Airbox Pres., psig 4.795 . 018 33.062 . 122 
P10 C3 Exh Comm, inH20g 27. 156 .179 6.757 . 044 
P11 C3 Intake Vac,inH20v 17.971 . 124 4.472 . 031 
PI2 C3 Blowby, inH20g .075 . 006 .019 . 001 
C3 Spe ►ed, RPM 2799.6 1 . 180 2799,6 1 . 180 
C3 Fue ►1 Flow, lb/hr 78.103 2,903 35,427 1,317 
C3 Smoke, V. 14.438 ,724 14.438 .724 
Cell 3 Load, lb-ft 346.51 .775 469.81 1 . 051 
Kl C3 Exhaust 1, F 750.25 .644 399.03 .358 
K2 C3 Exhaust 2, F 303.26 .765 428,48 .425 
K3 C3 Exhaust 3, F 888,53 .564 475.85 .313 
K4 C3 Exhaust 4, F 786,98 6.204 419.43 3.447 
K5 C3 Exhaust 5, F 902.35 ,658 483.53 .365 
K6 C3 Exhaust 6, F 913,62 .599 489,79 .333 
K7 C3 Exhaust Comm, F 429,70 .683 220.94 .379 
J1 C3 Water In, F 157.75 . 045 69.860 , 025 
J2 C3 Water Out, F 170.45 . 036 76,916 . 020 
J3 C3 Oil Sump, F 245.51 .242 118.62 . 134 
J4 C3 Fuel In, F 88.004 .050 31 . 1 13 . 028 
05 C3 Inlet Air, F 99.067 .442 37.259 ,245 
,16 C3 Airbox, F 190.41 .506 88.005 .281 
Horsepower 184.71 ,411 137.72 .306 
Correc :ted Horsepower 195.54 .435 145.79 .324 
BSFC, lb/hp-hr .423 . 016 .257 ,010 
Corrected BSFC .399 , 015 .243 . 009 
Relative Humidity 65.892 , 072 65.892 .072 
Reference Pressure, inHg 37.490 126.96 



NAVY HIGH SPEED DIESEL - DETROIT 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffus ion Ratio : 

DIESEL 6V- 
98 . 4 
114,3 
5217 

21 . 0 
18 B 

180. 0 
37.49 
2800 
346.5 
73. 1 
134.7 
.423 

27 . 32 
9.311 
479.7 

33 
1 140 
75.7 
38.3 
32.6 
7.3 
193.2 
1 0.54 
28.9 

.25 

53H 
mm 
mm 

. 9 cc 
to 1 
TDC 
degrees 
in-Hg 

RPM 
lb-ft 
Ib/hr 

3 bhp 
lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
.4 Joules/deg 
66 Joules 
X 
X 
X 
degrees 
degrees 
J/degree 

degrees 
341 

FILfc DM 124 0 



Dry Bulb Temperature/ F 
Wet Bulb Temperature> F 
Pll-Baro <VenU; "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed/ RPM 
03 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comra, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
,J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53 3 
86,158 , 086 30.088 . 048 
76.496 . 06 0 24.720 . 033 
29,054 . 000 98.387 . 001 
74.214 .340 511.69 2.343 
52,039 , 016 353.30 . 1 09 
3.776 . 017 26.032 , 1 19 

22,930 .210 5,706 . 052 
14.112 . 133 3.512 ,033 

.058 . 002 .014 . 000 
2499.4 1 . 005 2499.4 1,005 
75.236 4.705 34. 149 2. 134 
7.201 .622 7.201 .622 

379.64 .655 514,72 .888 
766.91 .437 403,28 .243 
813.81 .257 434,34 . 143 
919.65 .329 493.14 . 183 
699,24 11.592 370,69 6,440 
918.04 .348 492.24 . 193 
926.88 .591 497.16 .328 
416.67 .427 213.71 .237 
154.6 0 . 152 68.110 . 084 
167.44 . 147 75.245 . 082 
242.04 . 115 116.69 . 064 
87.425 . 095 30.792 . 053 
101.23 . 127 38.462 .071 
185.80 .328 85.446 , 182 
180.67 .349 134.70 .260 
191.60 .370 142.85 .276 

.417 . 026 .254 .016 

.393 .024 .239 . 015 
64.659 . 139 64.659 , 139 
35.703 120.90 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DN1242 
93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.70 in-Hg 
2499 RPM 
379.6 lb-ft 
75.3 lb/hr 

18 0.62 bhp 
,417 lb/bhp-hr 

25. 05 kwVcyl 
9.474 MPa 
494.6 kPa/deg 

42.1 Joules/deg 
1179.02 Joules 
72.4 '/. 
36.9 V. 
33 . 1 V. 
6.3 degrees 
198 . 5 degrees 
10 .92 J/degree 
29,7 degrees 

.23051 



370817.110701 AL-15299-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 87,409 .055 30.783 .030 
Wet Buib Temperature, F 76.485 .042 24.714 ,023 
Fll-Baro <Vent>, "Hg ABS 29-055 ,000 98.391 .001 
P3 C3 Fuel Pressure,psig 72.441 .163 499,47 1,125 
P4 C3 Oil Pressure, psig 48,993 .011 337.79 .078 
P5 C3 Airbox Pres,, psig 2,725 ,015 18.789 ,104 
P10 C3 Exh Com», inH20g 18.588 .158 4.625 .039 
P11 C3 Intake Vac,inH20v 11.213 .087 2.79 0 .022 
P12 C3 Blowby, inH20g .040 ,003 .010 .001 
C3 Speed, RPM 2201,6    1.698   2201.6    1.698 
C3 Fuel Flow, lb/hr 69.964    2.191   31.735     ,994 
;3 Smoke, V. 8.440     .196    8.440     .196 
Cell 3 Load, Ib-ft 401.29     .504   544.07     .683 

160 
206 
104 
632 
292 
321 
114 
044 
037 
1 08 
133 
084 
053 

Horsepower 168.22     .267   125.42     .199 
Corrected Horsepower 178.19 .283 132,85 .211 
BSFC, lb/hp-hr .416     .013     .253     .008 
Corrected BSFC .393     .012     .239     .007 
Relative Humidity 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
.J1 C3 Water In, F 
J2 C3 Water Out, F 
■J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
Jo C3 Airbox, F 

87,409 . 055 3 0.783 
76.485 . 042 24.714 
29.055 ,000 98.391 
72.441 . 163 499,47 
48.993 . OH 337.79 
2,725 . 015 18.789 
18.598 . 158 4.625 
11.213 . 087 2.790 

.040 ,003 .010 
2201 ,6 1 .698 2201.6 
69.964 2. 191 31.735 
8.440 . 196 8.440 

401.29 .504 544.07 
739.54 ,288 393.08 
809.38 .370 431.88 
929.34 . 187 493,52 
786.28 1 . 137 419.05 
945.96 .526 507.70 
950.83 .578 510.46 
387.45 .205 197.47 
155.02 . 080 68.345 
168.66 . 066 75.921 
240.60 . 194 115.89 
87.646 ,240 30.914 
100.58 . 151 38.102 
180.09 .096 82.274 
168.22 .267 125.42 
178.19 .283 132.35 

.416 .013 .253 

.393 .012 .239 
61.058 .237 61.053 
33.779 114.39 



NAVY H 
Bore : 
Stroke 
Displa 
Cons pre 
Inject 
Crank a 
Pefere 
Speed 
Load 
Fuel F 
Brake 
BSFC : 
Indica 
Peak P 
Peak R 
Peak H 
Cumula 
nppare 
Indica 
Brake 
Igniti 
Centro 
Centro 
Bensi t 
Preroi x 

IGH SPEED DIESEL - DETROIT 

cement : 
ssion Ratio 
ion Timing : 
ngle Offset ; 
nee Pressure 

low : 
Power : 

ted Power : 
ressure ; 
ate of Pressure Rise: 
eat Release Rate : 
tive Heat Release : 
nt Combustion Efficiency 
ted Thermal Efficiency : 
Thermal Efficiency : 
on Delay : 
id Phasing : 
id Magnitude : 
i v i t y : 
ed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
33.73 in-Hq 
2202 RPM 
401.3 lb-ft 
70,0 lb/hr 
168.25 bhp 
.416 lb/bhp-hr 

22.43 kwVcyl 
9.639 MPa 
531.7 kPa/deg 

43.7 Joules/deg 
1219.04 Joules 
71.0 V. 
35.6 V. 
33.2 V. 
6.9 degrees 
197.7 degrees 
11.90 J/degree 
28.9 deqrees 

.23799 

t- ILE DN1244 



Dry Bulb Temperature, F 
Wet- Bulb Temperature, F 
Pll-Baro CVent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure,   psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
■J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressurs,    inHg 

-12920-L 6V53 3 
88.701 . 074 3\ .501 . 04t 
76.869 . 017 24.927 . 009 
29.054 . 000 98.387 .001 
70.446 . 102 485.71 .703 
44.256 . 010 3 05.13 . 066 

1 .817 . 014 12.525 . 093 
13.200 . 112 3.285 .028 
7.017 . 051 1 ,746 . 013 

. 039 . 003 .010 . 001 
1800.2 1 .718 1800.2 1 ,718 
61 .430 1 .373 27.864 .623 
21.372 .317 21.372 .317 
401.86 .735 544.85 .997 
681.38 6 .322 360.77 3.512 
784.53 4 .435 418.07 2.464 
865.82 6 .334 463.23 3.519 
736.24 5 .502 391.25 3. 057 
915.57 .605 490.87 .336 
922.50 .596 494.72 .331 
364.77 , 184 184.87 . 102 
155.46 . 092 68.589 . 051 
169.79 . 126 76.548 , 07 0 
235.73 . 184 t13 - 18 , 1 02 
87.625 .249 30.903 . 139 
102.15 . 186 38.971 , 1 04 
162.81 .080 72.673 . 044 
137.75 .298 102.70 .222 
146,13 .316 108.95 .235 

.446 . 01 1 .271 . 0 06 

.420 . 010 .256 . 006 
58.748 ,203 58.748 .203 
32.236 109.16 



NAVY HIÜH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1246 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ! 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
entroid Phasing : 
entroid Magnitude i 
ensi tivity : 
remixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
19 BTDC 

130.0 degrees 
32.24 in-Hg 
1300 RPM 
4 01.9 lb-ft 
61.4 lb/hr 
137.74 bhp 
.446 lb/bhp-hr 

18.01 ktd/cyl 
9.333 MPa 
6 00.3 kPa/deg 

60.2 Joules/deq 
1178,35 Joules 
64. 0 V. 
32.6 '/. 
31 . 0 '/. 
6. 1 degrees 
195.8 degrees 
12.43 J/degree 
27.7 degrees 

.22183 



870817.115)02 AL-15299-F AL-12920-L 6V53 3 
Dry   Bulb Temperature, F 89.659 .110 32.033 .061 
Wet Bulb Temperature, F 76.837 .054 24.909 .030 
Pll-Baro <Vent), "Hg ABS 29.051 .000 98.378 .001 
P3 C3 Fuel Pressure,psig 68,254 .086 470.59 .591 
P4 C3 Oil Pressure, psig 33.611 .017 231.74 .114 
P5 C3 Airbox Pres., psig 1.249 .012 8.613 .079 
P10 C3 Exh Com», inH20g 8.555 .169 2.129 ,042 
P11 C3 Intake Vac,inH20v 3,777 .049 .940 .012 
P12 C3 Blowby, inH20g .033 .001 .008 .000 
C3 Speed, RPM 1401.9 1,209 1401.9 1.209 
C3 Fuel Flow, lb/hr 53,597 1.603 24.311 .727 
C3 Smoke, V. 54.296 .837 54.296 .837 
Cell 3 Load, lb-ft 372.94 1,224 505.63 1.660 
Kl C3 Exhaust 1, F 617.05 .255 325.03 , t 42 
K2 C3 Exhaust 2, F 695.22 .274 368.46 ,152 
K3 C3 Exhaust 3, F 782.57 1.088 416.98 .605 
K4 C3 Exhaust 4, F 655.00 3.555 346.11 1.975 
K5 C3 Exhaust 5, F 803.58 .441 428.66 ,245 
K6 C3 Exhaust 6, F 753.32 .870 403.51 .433 
K7 C3 Exhaust Comra, F 332.77 .374 167.09 ,203 
J1 C3 Water In, F 156.17 .140 68.982 .078 
J2 C3 Water Out, F 171.75 .159 77.640 .088 
J3 C3 Oil Sump, F 235.00 .126 112,73 .070 
J4 C3 Fuel In, F 87.916 .243 31.065 ,135 
J5 C3 Inlet Air, F 102.70 ,075 39.278 .042 
,16 C3 Airbox, F 161.10 .146 71.721 .081 
Horsepower 99.548 .380 74.221 .283 
Corrected Horsepower 105.63 .403 78.751 .301 
BSFC, lb/hp-hr .538 .018 .328 .011 
Corrected BSFC .507 .017 .309 .010 
Relative Humidity 56.166 .198 56.166 ,193 
Reference Pressure, inHg 31.316 106,05 



NAVY HIGH SPEED DIESEL 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ! 
Brake Power : 

Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DETROIT DIE SEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.32 in-Hg 
1402 RPM 
372.9 lb-ft 
53.6 lb/hr 
99.54 bhp 
.533 lb/bhp-hr 

13.63 kwVcyl 
10.16 MPa 
660.1 kPa/deg 

71.7 Joules/deg 
1190.35 Joules 
57.6 V. 
28.3 •/. 
25.6 V. 
5.5 degrees 
195.5 degrees 
13,65 J/degree 
28.0 deqrees 

.19674 

FILE : DN1243 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.J—FUEL DATEMiiTPAGE^ 

Operator 
Time 

It, 
& HK1 

Test Hour 
Speed, RPM Ozoä 
Lood, lb-ft 
Fuel Row, lb/hr 
Exh. Opocity. % 

TEMPERATURES. PEG. F 
Exhoust CyL L1 
Exhoust CyL L2 
Exhoust Cyl. L3 
Exhoust Cyl. R1 
Exhoust CyL R2 
Exhoust Cyl. R3 
Exhoust Common 
Woter In 
Woter Out 
Oll Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 

22. 
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m. 
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Ml 
221 
11 
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OL 

122. 
7CO 
9SO 
ftp 
HcO 

21 

3tt- 

5<X) 
Soo 

2-3° 
UL mo 
<M1 
nl 
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£?o 

12. 
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2zS 
m- 
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>£& 
5Q2_ 

1SQ. 
J>&_ 
3SQ 

211 IkL 
ßf ,w 
Ml 221 
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U.t> 
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/3S 
%L. 

8JL 
1 



J 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO  ^   FUEL DATE^SZPAGEZl- 

Operator 

Time 
-^T^- 

2^SE 
Teat Hour 

Speed. RPM 

Load, lb—ft 

Fuel Row, Ib/hr 

/r £*£ 
/<? 

/<ä> 

Z^M. 
211 

Exh. Opacity. % ß^ 
TEMPERATURES. DEG. F 

Exhaust Cyl. L1 

Exhaust Cyl. L2 

Exhaust Cyl. L3 

Exhaust Cyl. R1 2tiL 
Exhoust Cyl. R2 

Exhoust Cyl. R3 

Exhoust Common 

Woter In 

Water Out 
Oil Sump 

Fuel 
Inlet Air 

ljOO_ 

& >D 

H/O 

!%&> 

nl 
1°- 

3SQ 

3:& 
00 

3£o 

Uta. 
ta<3rt? 

iH£>° 

M. 
<&o 

Hi 

30 7JO 

ftp   3&_ 
3te 
QoO_ 

UD_ 
UL 
m. 
£L 

Airbox 

Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 

M 

~fr£> 

3d® 

L$L 
M* no 

&d_ 

;s /^- 

ft if 
&L 
3A 

35® 
3$° 
JKZ? 
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%&_ QW 

3io 3&£- 
DÖ& 

iSL 
l£L 

l^L 

m. 
ü 

ait 

in. 
7$° 
tsrt 

Oil Gallery y?r 
Air After Blower 

Fuel Transfer 

LOW PRESSURES 

Intake Vac, in.woter 

Exh. Comm., in.Woter 

Blowby, in.woter 

LL 
73.0 

BL m. 
711 
S£A 

/JL 

m- 
si 
pi 

hK. 

16DL 

&L 
M. 
1*1 
lLL n$ 
2Z Ö 

ya.<33 3-3&r 

no 

XI 
%L 

Barometer, in.Hg 

0 

too 

ii 
to 
0 

37.0 

AX 
£H 

M- 
1.0 

LL 
ll.o 

u 
AL 

i 



ury   Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure,   psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Conn, 
,11 C3 Water In, F 
,12 C3 Water Out, F 
•J3 C3 Oi1 Sump, F 
•J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-12920-L 6V53 3 
92.055 .068 33.364 . 038 
77.279 . 026 25.155 . 014 
29.034 ,000 98.320 . 002 
76.716 .437 528,94 3. 01 1 
52.734 . 018 363,58 . 122 
4.845 . 020 33,405 . 140 

28.117 .252 6.997 . 063 
18,186 . 139 4 , 526 , 035 

. 080 . 004 .020 . 001 
2801.0 .835 2801 ,0 .835 
87.926 2. 133 39.883 .968 
6 .292 ,245 6.292 ,245 

366.03 .277 496.27 ,376 
787.16 6.568 419.53 3.649 
836.12 4.900 446.73 2.722 
926.60 5.385 497.00 2,991 
846.05 .552 452.25 .307 
946.07 .820 507.82 . 455 
958.95 .4 05 514.97 .225 
449.06 1 . 032 231.70 .573 
157.53 . 172 69.738 . 096 
170.89 . 156 77.161 . 087 
247.08 .291 119.49 . 162 
89.3 06 .171 31.836 . 095 
102. 01 , 057 38.895 .031 
193.85 . 145 89.915 . 08 0 
195.21 .126 145.55 ,094 
207.07 , 134 154.39 .100 

.450 .011 .274 . 007 

.425 .010 .258 . 006 
51.618 . 189 51.618 . 189 
37.561 127.19 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N t- ILt DN12SÜ 

bcra : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
37.56 in-Hg 
2801 RPM 
366.0 lb-ft 
37.9 lb/hr 
195.20 bhp 
.450 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

23. 12 
9.576 
662.4 

65 
1 177. 09 

v 70.9 .. 
36.3 V. 
31.3 •/. 
3.5 degrees 
198.3 degrees 
12.03 J/degree 
27.8 degrees 

.30674 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure,   psig 
P5 C3 Airbox Pres,, psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Ki C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepowe 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

,-12920-L 6V53 3 
92.367 .053 33.537 . 030 
76.908 . 021 24.949 .012 
29.031 . 001 98.310 , 002 
73.933 .307 509.75 2,117 
51.257 .025 353.41 . 172 
3.826 . 017 26.381 , 120 

23.769 . 193 5,915 , 043 
14.610 . 080 3.635 . 020 

.056 .002 .014 . 001 
2502.1 .924 2502,1 .924 
82.764 1 . 108 37.54« .5 02 
3.108 . 139 3. 1 08 , 139 

397.67 .491 539,17 . 666 
313.47 7.300 434.15 4.333 
853.12 4.950 456.18 2,750 
953.69 5.336 514.83 3.242 
836.28 6.776 446.82 3.765 
964.54 6.737 518,08 3,743 
971.13 .378 521.74 .21 0 
427.52 .749 219.73 .416 
156.24 . 119 69.022 . 066 
169.51 . 166 76.396 . 092 
244.52 . 146 118.07 , 081 
89.655 . 184 32.030 , 1 02 
100.59 .239 38.107 . 133 
192.00 . 125 88,390 . 069 
189.45 .277 141.25 .207 
200.59 ,293 149.56 .219 

.437 . 006 ,266 . 004 

.413 , 006 .251 . 003 
49.832 , 092 49,832 . 082 
35.747 121.05 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
uorfi » 98.4 mm 
Stroke : 114/3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21,0 to 1 
Injection Timing : 13 BTDC 
Crank angle Offset : 130.0 degrees 
Reference Pressure : 35.75 in-Hg 
Speed : 2502 RPM 
Lead  : 397,7 lb-ft 
Fuel Flow ; 32.3 lb/hr 
Brake Power : 189.46 bhp 
BSFC : .437 lb/bhp-hr 
Indicated Power : 25.81 kU/cyl 
Peak Pressure : 9.715 MPa 
t-'eak Rate of Pressure Rise; 702.2 kPa/deg 
Peak Heat Release Rate : 72.6 Joules/deg 
Cumulative Heat Release : 1213,71 Joules 
apparent Combustion Efficiency : 69.4 fi 
Indicated Thermal Efficiency : 35.4 "i 
Brake Thermal Efficiency : 32.3 X 
Ignition Delay : 8.3 degrees 
Centroid Phasing : 198.6 degrees 
Centroid Magnitude : 13.07 J/degree 
Sensitivity : 28.4 deqrees 
Premixed/Diffusion Ratio : .29234 

FILE DM1252 



870817.131541 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 92.879 . 060 33.822 .033 
Wet Bulb Temperature, F 76.222 . 088 24.563 , 049 
Pll-Baro <Vent>, "Hg ABS 29.030 . 001 98.305 . 002 
P3 C3 Fuel Pressure,psig 74.514 . 163 513.75 1 . 120 
P4   C3 Oil Pr^ssurs,   psig 53.580 . 017 369.42 , 1 19 
P5 C3 Airbox Pres., psig 3.625 , 016 24,993 , 1 12 
P10 C3 Exh Comm, inH20g 19.961 . 151 4.967 , 038 
P11 C3 Intake Vac,inH20v 14.961 . 106 3.723 . 026 
P12 C3 Blowby, inH20g . 053 .003 .013 . 001 
C3 Speed, RPM 2501.1 1 .301 2501 . 1 1 .301 
C3 Fuel Flow, Ib/hr 57.495 . 172 26.079 .073 
C3 Smoke, '/. 2.286 . 135 2.286 . 135 
Cell 3 Load, lb-ft 287.10 1 > 014 389.25 1 ,375 
Kl C3 Exhaust 1, F 603.37 5 .930 317.43 3 .294 
K2 C3 Exhaust 2, F 623.41 3 .607 328.56 2 , 004 
K3 C3 Exhaust 3, F 707.52 4 . 146 375.29 2 .304 
K4 C3 Exhaust 4, F 636.70 4 .790 335,94 2 .661 
K5 C3 Exhaust 5, F 714.39 .308 379.11 , 171 
K6 C3 Exhaust 6, F 719.09 6 .234 381.71 3 .463 
K7 C3 Exhaust Comm, F 328.50 2, ,418 164.72 1 .344 
J1 C3 Water In, F 158.42 , 116 70.233 . 065 
J2 C3 Water Out, F 169.27 , 100 76.262 , 056 
J3 C3 Oil Sump, F 233.26 ,237 111.31 . 159 
J4 C3 Fuel In, F 89.206 , 132 31.781 . 074 
J5 C3 Inlet Air, F 99.579 , 173 37.544 , 096 
J6 C3 Airbox, F 172.55 , 132 78.084 . 073 
Horsepower 136.72 i ,504 101.94 .376 
Corrected Horsepower 144.46 i ,533 107,71 .397 
BSFC, lb/hp-hr .421 ,002 .256 . 001 
Corrected BSFC .398 i , 002 .242 . 001 
Relative Humidity 46.911 .197 46.911 , 197 
Reference Pressure, inHg 35.3 09 119.57 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE : DN1254 
Sore : 98.4 mm 
Stroke : 114,3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 18 BTDC 
Crank angle Offset : 18 0.Ü degrees 
Reference Pressure : 35.31 in-Hg 
Speed : 2501 RPM 
Load  : 287.1 lb-ft 
Fuel Flow : 57.5 lb/hr 
Brake Power ; 136.72 bhp 
BSFC : .421 lb/bhp-hr 
Indicated Power : 19.37 kwVcyl 
Peak Pressure : 8.681 MPa 
Peak Rate of Pressure Rise: 790.3 kPa/deg 
Peak Heat Release Rate : 87.8 Joules/deq 
Cumulative Heat Release : 373.093 Joules 
Apparent Combustion Efficiency : 71.8 '/. 
Indicated Thermal Efficiency : 33.2 V. 
Brake Thermal Efficiency :            33.5 V. 
Ignition Delay : 11.0 degrees 
Centroid Phasing : 196.4 degrees 
Centroid Magnitude : 14.91 J/deqree 
Sensitivity : 23.5 degrees 
Premixed/Diffusion Ratio :               .46711 



^70817,133341 AL-16083-F AL-1292Ü-L 6V53 3 
Dry Bulb Temperature/ F 93,647 ,048 34.248 . 027 
Met Bulb Temperature,   F 76.649 . 063 24.805 . 035 
P11-Baro <Vent>, "Hg ABS 29.021 .000 98.276 . 001 
P3 C3 Fuel Pressure,psig 73,385 .263 505.97 1 ,813 
P4 C3 Oil Pressure, psig 48.334 . 028 333.25 . 194 
P5 C3 Airbox Pres., psig 2.735 . 010 18.858 . 070 
P10 C3 Exh Comm, inH20g 19.034 . 137 4,736 . 034 
P11 C3 Intake Vac,inH20v 11.764 . 142 2.927 .035 
P12 C3 Blowby, inH20g .042 .002 .011 . 001 
C3 Speed, RPM 2201.4 1 .331 2201.4 1 .331 
C3 Fuel Flow, lb^hr 76.742 1 .979 34.810 .898 
C3 Smoke, V. 12.246 .312 12.246 ,312 
Cell 3 Load, lb-ft 414.47 .687 561.94 .931 
Kl C3 Exhaust 1, F 772.46 8 , 060 411.36 4.478 
K2 C3 Exhaust 2, F 834.09 ,739 445.61 ,41 1 
K3 C3 Exhaust 3, F 961.93 5 ,941 516.63 3.300 
K4 C3 Exhaust 4,    F 791.60 10 .564 422.00 5.869 
K5 C3 Exhaust 5, F 971,47 8 .656 521.93 4.809 
K6 C3 Exhaust 6, F 979.12 .609 526.18 .339 
K7 C3 Exhaust Comm, F 397.14 .222 202.85 . 123 
J1 C3 Water In, F 155.35 .272 68.528 . 151 
J2 C3 Water Out, F 169.60 . 174 76.447 . 097 
•J3 C3 Oil Sump, F 243.36 . 058 117.42 . 032 
J4 C3 Fuel In, F 89.670 ,212 32.039 . 118 
J5 C3 Inlet Air, F 101.50 . 046 38.611 , 026 
■J6 C3 Airbox, F 183.86 . 124 34.369 . 069 
Horsepower 173.73 .339 129.53 .253 
Corrected Horsepower 183.99 .359 137.18 .268 
BSFC, lb/hp-hr .442 . 01 1 .269 . 007 
Corrected BSFC .417 . 011 .254 . 007 
Relative Humidity 46.394 . 117 46.394 . 117 
Reference Pressure, inHg 33.724 114.20 



NAVY HIGH SPEED DIESEL - 
Bore    '. 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ! 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise 
Peak Heat Release Rate 
Cumulative Heat Release 
apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio 

DETROIT DIESEL 6V-53H 
93■4 mm 
1)4,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
33.72 in-Hg 
2201 RPM 
414,5 lb-ft 
76.7 lb/hr 
173.71 bhp 
.442 lb/bhp-hr 

22.96 kW/cyi 
9.940 MPa 

e : 321.9 kPa/deg 
39.3 Joules/ 

1251.73 Joules 
iency : 67.9 V. 
ncy : 34.0 V. 
! 31.9 V. 

3.6 degrees 
197.5 degrees 
15.34 J/degree 
26.9 degrees 

j .32093 

FILE DN1256 

deq 



DDC 6V-53N 

2200 RPM 
100CBHP 

DATA SHEET MISSING 



HAW HIGH SPEED DIESEL DETROIT DIESEL 6V-53H FILE DN125J 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio ! 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.97 in-Hg 
2201 RPM 
224.6 lb-ft 
40.5 lb/hr 
94.13 bhp 
.430 ib/bhp-hr 

13.51 kWVcyl 
S. 180 MPa 
955.8 kPa/deg 

115.3 Joules/deg 
694.936 Joules 
71.4 V. 
37.9 '/. 
32.8 '/. 
12.6 degrees 
194.1 degrees 
23.18 J/degree 
19.5 degrees 

.64398 



870817 \141605 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 94.993 . 077 34.996 , 043 
Uet Bulb Temperature, F 76.183 .099 24.546 . 055 
Pll-Baro <Vcnt>, "Hg ABS 29.010 . 001 98.240 . 002 
P3 C3 Fuel Pressure,psig 71.038 .070 489.79 .485 
P4 C3 Oil Pressure, psig 44.090 .022 303.99 . 152 
P5 C3 Airbox Pres., psig 1 ,819 .012 12.544 . 085 
P10 C3 Exh Comm, inH20g 13.387 . 126 3,331 . 031 
P11 C3 Intake Vac,inH20v 7.821 .075 1 .946 . 019 
P12 C3 Blowby, inH20g . 033 . 004 .008 .001 
C3 Speed, RPM 1802.4 1 .371 1802.4 1 .371 
C3 Fuel Flow, Ib/hr 66.770 .517 30.286 .235 
C3 Smoke, 'A 32.406 .490 32.4 06 .490 
Cell 3 Load, lb-ft 407.94 .727 553.09 .986 
Kl C3 Exhaust 1, F 701 . 03 7.305 371,68 4 . 059 
K2 C3 Exhaust 2, F 788.53 .549 420.29 .305 
K3 C3 Exhaust 3, F 876.45 8.425 469.14 4.680 
K4 C3 Exhaust 4, F 722.48 3.353 393.60 1 .863 
K5 C3 Exhaust 5, F 923.62 .426 495.35 .237 
K6 C3 Exhaust 6, F 914.94 .596 490.52 .331 
K7 C3 Exhaust Comm, F 354.01 .551 178.90 .306 
J1 C3 Water In, F 154.74 . 145 68.187 . 080 
J2 C3 Water Out, F 169.14 , 130 76.190 . 072 
J3 C3 Oil Sump, F 236.98 . 150 113.88 . 083 
J4 C3 Fuel In, F 88.813 .229 31 .563 . 127 
05 C3 Inlet Air, F 102.16 .088 38.976 , 049 
J6 C3 Airbox, F 164.66 .066 73.699 . 037 
Horsepower 140.00 .281 104.38 ,2 09 
Corrected Horsepower 148.24 .297 110,52 .222 
8SFC, lb/hp-hr .477 . 004 .290 . 002 
Corrected BSFC .450 .004 .274 . 002 
Relative Humidity 42.474 .38 0 42.474 .380 
Reference Pressure,    inHg 32.139 108.84 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H i-ILE : DH1260 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premised/Diffusion Ratio : 

93.4 mm 
1 14.3 mm 
5217 .9 cc 

21.0 to 1 
13 BTDC 

130. 0 degrees 
31 . 14 in-Hg 
1302 RPM 
407.9 lb-ft 
66.3 lb/hr 
139.35 bhp 
.477 lb/bhp-hr 

18. 09 kwVcyl 
1 0. 04 MPa 
979 . 8 kPa/deg 

1 13 .1 Joules/deg 
1 189.' 41 Joules 
60.7 ; a 
30.7 ; 'i 
29.5 ; 'i 
3. 1 ( degrees 
195.8 degrees 
18.13 J/degree 
25.7 < degrees 

.31542 



870817.143134 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 95.537 . 192 35.299 , 1 07 
Wet Bulb Temperature, F 76.176 . 039 24.542 . 022 
P11-Baro <Vent>, "Hg ABS 29.007 . 000 98.230 . 001 
P3 C3 Fuel Pressure,psig 71.251 . 132 491.26 .91 1 
P4 C3 Oil Pressure, psig 46.345 .012 319.54 . 083 
P5 C3 Airbox Pres., psig 1 .587 .007 10.944 ,045 
P10 C3 Exh Comm, inH20g 10.883 . 125 2.708 . 031 
P11 C3 Intake Vac,inH20v 8.259 . 066 2.055 .016 
PI 2 C3 Blowby, inH20g .029 .002 .007 . 000 
C3 Speed, RPM 1801.7 1 . 078 1801 .7 1 . 078 
C3 Fuel Flow, lb/hr 39.811 2 .720 18.058 1 .234 
C3 Smoke, '/. 6.660 .855 6.660 .855 
Cell 3 Load, lb-ft 273.61 .512 370.96 .694 
Kl C3 Exhaust 1, F 503.10 4 .361 261,72 2.423 
K2 C3 Exhaust 2, F 522.78 1 .331 272.65 .739 
K3 C3 Exhaust 3, F 587.01 .664 3 08.34 .369 
K4 C3 Exhaust 4, F 518.50 6 .361 270.28 3.534 
K5 C3 Exhaust 5, F 638.41 4 .269 336.89 2.372 
K6 C3 Exhaust 6, F 617.01 4 .269 325.01 2.372 
K7 C3 Exhaust Conn, F 268.73 2 . 125 131.52 i . 181 

J1 C3 Water In, F 159.15 . 058 70.641 . 032 

J2 C3 Water Out, F 169.86 . 036 76.537 .020 

J3 C3 Oil Sump, F 223.27 . 139 106.26 .077 
J4 C3 Fuel In, F 88,937 . 080 31.632 .044 

J5 C3 Inlet Air, F 102.34 .054 39.077 . 030 
J6 C3 Airbox, F 154.82 .222 68.232 . 123 
Horsepower 93.860 . 165 69.980 . 123 
Corrected Horsepower 99.390 .174 74.102 , 130 
BSFC, lb/hp-hr .424 .028 .258 .017 
Corrected BSFC .401 .027 .244 . 016 
Relative Humidity 41 .401 .290 41 .401 .290 
Reference Pressure, inHg 31.632 107.12 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DN1262 
93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.63 in-Hq 
1302 RPM 
273.6 lb-ft 
39.8 lb/hr 
93.87 bhp 
.424 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
7 Joules/deg 

Joules 

12. 13 
8.364 
937.2 

1 09 
759.073 
65. 0 V. 

7   V. 
3 V. 
1 

34 
33 
1 1 degrees 
192.2 degrees 
20.99 J/degree 
19.2 degrees 

.57800 



870817.145039 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 95,495 .078 35.275 .043 
Wet Bulb Temperature, F 75.919 .067 24.4 00 .037 
Pll-Baro <Vent>, "Hg ABS 28.996 .000 98,193 .001 
P3 C3 Fuel Pressure,psig 71.904 .073 495.76 .506 
P4 C3 Oil Pressure, psig 48.007 .007 330.99 ,051 
P5 C3 Airbox Pres., psig 1.596 .004 11.006 .029 
P10 C3 Exh Comm, inH20g 8.992 .084 2.238 .021 
P11 C3 Intake Vac,inH20v 8.401 .046 2.091 ,011 
P12 C3 Blowby, inH20g .026 .003 .007 .001 
C3 Speed, RPM 1802.3 .755 1302.3 .755 
C3 Fuel Flow, lb/hr 24.241 .197 10.996 .089 
C3 Smoke, V. 11.393 .298 11.393 .298 
Cell 3 Load, lb-ft 147.54 .523 200.04 .716 
Kl C3 Exhaust 1, F 387.52 .304 197.51 .169 

Exhaust 2, F 378.84 .272 192.69 .151 
Exhaust 3, F 425.88 .396 218.82 .220 
Exhaust 4, F 374.24 .284 190.13 .158 
Exhaust 5, F 392.55 .300 200.30 .166 
Exhaust 6, F 396,19 .202 202.33 .112 
Exhaust Conn, F 193.80 .603 89.886 .335 
Water In, F 161.67 .048 72.039 .027 
Water Out, F 169.97 .058 76.648 .032 
Oil Sump, F 214.39 .119 101.33 .066 
Fuel In, F 89,304 .024 31.836 .013 
Inlet Air, F 101.48 .078 38.598 .043 
Airbox, F 143.20 .036 64.557 .020 

Horsepower 50.631 .196 37.749 .146 
Corrected Horsepower 53.574 .207 39.943 ,154 
BSFC, lb/hp-hr .479 .004 .291 .002 
Corrected BSFC .452 .004 .275 .002 
Relative Humidity 40.864 .076 40.864 .076 
Reference Pressure,    inHg 31.628 107.11 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7 C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke *. 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE : DN1264 
98.4 mm 

1 14.3 mm 
5217. 9 cc 

21.0 to 1 
13 BTDC 

130. 0 degrees 
31 .63 in-Hq 
1302 RPM 
147.5 lb-ft 
24.2 lb/hr 
50.61 bhp 
.478 lb/bhp-hr 
8. 05 kwVcyl 

7.565 MPa 
973.8 kPa/deg 

1 19. 4 Joules/deg 
513.51 7 Joules 
72.3 V ; 

37.8 > > 
29.5 V f 

12.9 degrees 
193. 0 degrees 
27.31 J/degree 
18.1 degrees 

.70964 



370817.150610 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 95,542 .087 35.301 .048 
Wet Bulb Temperature, F 75.875 .055 24.375 .030 
Pll-Baro <Venfc>, "Hg ABS 28.990 .00t 98.170 .003 
P3 C3 Fuel Pressure,psig 72.230 .068 498,01 .468 
P4 C3 Oil Pressure, psig 48.836 .016 336.71 .109 
P5 C3 Airbox Pres., psig t.647 .007 11.356 .046 
P10 C3 Exh Comm, inH20g 8.267 .092 2.057 .023 
P11 C3 Intake Vac,inH20v 8.464 .052 2.106 .013 
P12 C3 Blowby, inH20g .032 .003 .008 .001 
C3 Speed, RPM 1801.9 2,200 1801,9 2,200 
C3 Fuel Flow, Ib/hr 18.092 .160 8.206 .072 
C3 Smoke, V. 3.863 .220 3.863 .220 
Cell 3 Load, lb-ft 86.4 00 .974 117.14 1.321 
Kl C3 Exhaust 1, F 345.29 1.696 174.05 .942 
K2 C3 Exhaust 2, F 333.07 .218 167.26 .121 
K3 C3 Exhaust 3, F 369.14 1.968 187.30 1.093 
K4 C3 Exhaust 4, F 299.87 .285 148.82 .159 
K5 C3 Exhaust 5, F 301.30 .109 149,61 .061 
K6 C3 Exhaust 6, F 310.83 .28 0 154.91 .155 
K7 C3 Exhaust Comm, F 175.60 .181 79.776 .101 
J1 C3 Water In, F 163.60 .073 73.113 .040 
■J2 C3 Water Out, F 171.12 ,048 77.286 .027 
J3 C3 Oil Sump, F 209.61 .071 98.674 .039 
J4 C3 Fuel In, F 88.954 .037 31.641 ,020 
J5 C3 Inlet Air, F 102-30 .114 39.058 .063 
J6 C3 Airbox, F 147.76 .081 64.309 ,045 
Horsepower 29.643 .360 22.101 .269 
Corrected Horsepower 31.394 .381 23.406 .284 
BSFC, lb/hp-hr .610 .008 .371 .005 
Corrected BSFC .576 .008 .351 .005 
Relative Humidity 40.670 .106 40.670 ,106 
Reference Pressurs,    inHg 31.721 107,42 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1266 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
DC-Cf  . 

Indicated Power : 
Peak Pressure : 
Peak Rate of" Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
31,72 in-Hg 
1802 RPM 
86.4 lb-ft 
18.1 lb/hr 
29.64 bhp 
.611 lb/bhp-hr 
6.24 kUI/cyl 

7. 157 MPa 
380.7 kPa/deg 

107.7 Joules/deg 
391.594 Joules 
73.7 'A 
39.1 V. 
23.1 •/. 
13.4 degrees 
192.7 degrees 
23.34 J/degree 
17.3 degrees 

.77227 



87081?.153259 AL-16083-F AL-12920-L 6V53                 3 
Dry Bulb Temperature, F 96.460 .138 35.811     .077 
Wet Bulb Temperature, F 75.709 .062 24.283     .034 
P11-Baro <Vent>, "Hg ABS 28.980 .001 98.138     .002 
P3 C3 Fuel Pressure,psig 68,575 .107 472.81     .741 
P4 C3 Oil Pressure, psig 33.770 .014 232.83     .098 
P5 C3 Airbox Pres., psig 1.237 .006 8.530     .042 
P10 C3 Exh Comm, inH20g 8.562 .158 2.131     .039 
PH C3 Intake Vac,inH20v 5.006 .070 1.246     .017 
P12 C3 Blowby, inH20g .028 .003 .007     .001 
C3 Speed, RPM 1402.7 1.54? 1402.7 1.547 
C3 Fuel Flow, lb/hr 55.963 .506 25.384     .230 
C3 Smoke, 'A 67.854 ,872 67.854     .872 
Cell 3 Load, lb-ft 367.72 1.395 498.56 1.891 

Exhaust 1, F 625.79 6.429 329.88 3.572 
Exhaust 2, F 682.41 3,722 361.34 2.068 
Exhaust 3, F 778.22 7.592 414.57 4.218 
Exhaust 4, F 587.73 9.337 308.74 5.187 
Exhaust 5, F 775.07 .684 412.82     .380 
Exhaust 6, F 735.74 1.668 390.97     .92? 
Exhaust Comm, F 311.44 .338 155.24     .188 
Water In, F 152.52 .114 66.958     .063 
Water Out, F 168.00 .060 75.556     .033 
Oil Sump, F 234,69 .102 112.61     .057 
Fuel In, F 87.601 .120 30.889     .067 
Inlet Air, F 104.10 .050 40.054     .028 
Airbox, F 161.87 1.557 72.150     .865 

Horsepower 98.209 .398 73.222     .297 
Corrected Horsepower 104.15 .422 77.651     .315 
BSFC, lb/hp-hr .570 .006 .347     .004 
Corrected BSFC .537 .006 .327     .003 
Relative Humidity 38,587 .384 38.58?     .384 
Reference Pressure, inHg 31.131 105.42 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7 C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
■J5 C3 
•J6 C3 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1268 
Sore : 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

99.4 mm 
1 14.3 mm 
5217 , 9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
31 . 13 in-Hg 
1403 RPM 
367.7 lb-ft 
56. 0 lb/hr 
98.23 bhp 
.57 0 lb/bhp-hr 

13.77 kwVcyl 
1 0.32 MPa 
1 137. kPa/deg 

138. 7 Joules/deq 
1196.09 Joules 
56.7 V. 
27.9 V. 
24.7   V. 
7,2 degrees 
194.7 degrees 
21.55 J/degree 
25.5 degrees 

.28304 



870817,155226 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 97.248 . 075 36.249 , 042 
Wet Bulb Temperature, F 75.889 . 026 24.383 . 014 
Pll-Baro <Vent>, "Hg ABS 28.975 . 000 98.120 . 001 
P3 C3 Fuel Pressure,psig 69.938 .060 482.21 .41 1 
P4 C3 Oil PressKirm,   psig 39.731 . 042 273,93 ,292 
P5 C3 Airbox Pres,, psig 1 . 194 .006 8.234 .038 
P10 C3 Exh Comm, inH20g 5.267 .091 1 .311 ,023 
P11 C3 Intake Vac,inH20v 5. 165 .040 1 .285 . 010 
P12 C3 Blowby, inH20g .022 . 004 ,006 , 001 
C3 Speed, RPM 1402.7 \ .890 1 4 02 . 7 1 .890 
C3 Fuel Flow, lb/hr 15.362 . 188 6.968 . 085 
C3 Smoke, '/. 3.568 .237 3.568 .237 
Cell 3 Load, lb-ft 96.046 1 . 068 130.22 1 .449 
Kl C3 Exhaust 1, F 338.88 2 .910 17 0.49 1 .617 
K2 C3 Exhaust 2,   F 312.07 1 .603 155.60 ,891 
K3 C3 Exhaust 3, F 359.72 .521 182.07 .289 
K4 C3 Exhaust 4, F 27 0.63 3 .863 132.57 2. 146 
K5 C3 Exhaust 5, F 290.73 .413 143.74 .230 
K6 C3 Exhaust 6, F 305.65 2 . 026 152.03 1 . 126 
K7 C3 Exhaust Conn, F 200.92 2 .312 93.845 1 .234 
•J1 C3 Water In, F 157.66 . 052 69.809 . 029 
J2 C3 Water Out, F 165.59 .039 74.216 .022 
J3 C3 Oil Sump, F 205.75 ,253 96.529 . 141 
J4 C3 Fuel In, F 88.8 08 . 053 31 .560 . 029 
J5 C3 Inlet Air, F 103.29 . 038 39.604 . 021 
J6 C3 Airbox, F 148.40 .222 64.664 . 123 
Horsepower 25.653 .315 19.126 .235 
Corrected Horsepower 27.189 .334 2 0.271 ,249 
BSFC, lb/hp-hr .599 . 012 .364 . 007 
Corrected BSFC .565 . Ot 1 .344 . 007 
Relative Humidity 37.600 . 166 37.600 . 166 
Reference Pressure, inHg 31.026 1 05.07 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN127 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
ocer 

Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency \ 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217.9 cc 

2t.0 to 1 
18 BTDC 

130.0 degrees 
31.03 in-Hq 
1403 RPM 
96.0 lb-ft 
15.4 lb/hr 
25.65 bhp 
.601 lb/bhp-hr 
4.79   kUI/cyl 

7.238   MPa 
1063,   kPa/deg 

130.1 Joules/deg 
387.729 Joules 
66.8 V. 
35.3 V. 
23.5 V. 
12.4 degrees 
189.5 degrees 
35.62 J/degree 
15.1 degrees 

.32169 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^_FUEL^DATE£^ZPAGE/l_ 

Operator     /rl/^ 
Time          
Test Hour 
Speed, RPM 
Load, lb—ft 
Fuel Row, lb/hr 
Exh. Opacity. % 

TEMPERATURES, PEG. F 

Exhaust Cyl. L1 
Exhoust Cyl. L2 
Exhouet CyL L3 
Exhaust Cyl. R1 
Exhaust Cyl R2 
Exhoust CyLR3 
Exhoust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

976 
3$ 
2J& 

%k 

1L35 

2til QQtfi> 

&umz 
UL 

%^ 
770 
W 

M. 
Q.t> 

LLL /£/£_ 
K5 

tml 
ja 
5. f 

i*> 

ulL 
22- 
fjÖ^. 

LU&lMl- 

%UL 

2& 
ft>° 

?/o 

22& 
222. m. 

<jtP 
%o 
yo 
JOC2> 

Hio 
M. 
M. 

ILL 
1L5L 

-m. 
iL n 
111 

tfOO 

%2. 
f$d 

$11 
SL 

m 
7S® 6AÜ 

M wo 
m. 

1DÖ 
3J£L 
M 

111 n. 
M. 

17.0 
33 fl 

63.^ 
Hf 

nL 
27$_ 

M- 
Mo 

m_ 

61 
% 

112- 

2&L 

m 
Ajo 

m. 
330 
ZÜ 

3/Ö 

ILL 
337 

u. 
JOO 

m 
2Lk 

S2A 

7LÜ 

12Q_ 
2k£ 

0 

2± 
fu.o 

77A 

12 

m 
IHO 

£L 
äL-. 
33L 

)oo  PL 
l& 

% 

.JM 
%.d> 

tM- 
ZÖ 

1L0 
21° 
_&. 

730 

$11 
OZl 

hi£ 
±£L 

1EL 

&A 

M£ 
Ml 

7/Q   £f2> 

Jl3- 

QiMtojo>% 

U. 
tie 

A a 

LL 
3£ 

t> 
^MüSEM 

1 



Dry   Bulb Temperatur«; F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Präs.,   psig 
P10 C3 Exh Comm, inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K» C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Conn, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53 3 
84.24? .268 29.026 , 149 
76.756 . 060 24.864 . 033 
29.078 .000 98.469 , 0 02 
75.941 .271 523.59 1 .369 
53.986 .019 372.22 . 132 
4.784 .010 32.985 . 068 

23.04? ,201 5,735 . 050 
17.555 . 138 4.368 , 034 

.051 .002 .013 , 001 
2797.5 1 .542 2797.5 1 .542 
80.263 2 .739 36.407 1 .243 
4.517 . 103 4.517 . 1 03 

347.12 .470 470.62 .637 
765.68 4 .724 407.60 2,624 
799.41 .634 426,34 .352 
885.42 ,656 474.12 .364 
802.01 3 .099 427.78 1 .716 
901.22 .582 482.90 . 323 
917.15 .748 491,75 .415 
42 0.89 2 .964 216.05 1 .646 
156.93 .081 69.405 .045 
169.69 .057 76.494 .032 
244.39 .274 118.00 . 152 
88.458 .080 31.366 , 044 
99,688 . 185 37.604 , 103 
188.69 . 180 87.050 . 1 00 
184.89 .271 J37.85 .202 
195.85 .287 146.02 ,214 

.434 . 015 .264 . 009 

.410 .014 .249 . 009 
71.403 .685 ?\ .403 .695 
37.527 127.08 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1272 
t; ore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
3SFC ; 
Indicated Power ! 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
37.53 in-Hg 
2798 RPM 
347.1 lb-ft 
30.3 lb/hr 
134 . 92 bhp 
,434 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
7 Joules/deg 

Joules 

26. 69 
9.216 
473. 0 

38 
1 1 1 
71 

5 
9 
9 
8 
4 

70 
V 

36 
31 , 
7.4 degrees 
198.2 degrees 
10.47 J/degree 
28.3 degrees 

.25570 



8708t8.093355 AL-15299-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 84.889 ,026 29,383 ,015 
Wet Bulb Temperature, F 76.855 ,021 24.920 ,011 
Pll-Baro <Vent>, "Hg ABS 29.075 .000 98,459 .001 
P3 C3 Fuel Pressure,psig 74.187 .468 511.50 3.230 
P4 C3 Oil Pressure, psig 52.232 .017 360,13 .116 
P5 C3 Airbox Pres., psig 3.752 .021 25.866 .142 
P10 C3 Exh Com», inH20g 18.727 .186 4.660 .046 
P11 C3 Intake Vac,inH20v 13.819 .147 3.439 .036 
P12 C3 Blowby, inH20g .042 .002 .011 .000 
C3 Speed, RPM 2500.8 1.204 2500.8 1,204 
C3 Fuel Flow, lb/hr 75.590 1.873 34.287 .849 
C3 Smoke, Y. 4.700 .471 4.700 .471 
Cell 3 Load, Ib-ft 378.42 ,447 513.06 .607 
Kl C3 Exhaust 1, F 780.93 4.647 416.07 2.582 
K2 C3 Exhaust 2, F 809.69 4.706 432.05 2.614 
K3 C3 Exhaust 3, F 917.85 .499 492.14 ,277 
K4 C3 Exhaust 4, F 777,92 6.052 414.40 3.362 
K5 C3 Exhaust 5, F 913.41 .256 489.67 .142 
K6 C3 Exhaust 6, F 930,44 .385 499.13 ,214 
K7 C3 Exhaust Comm, F 419.94 .636 215,52 .353 
J1 C3 Water In, F 156.14 .114 68.967 .063 
J2 C3 Water Out, F 169.13 .110 76.182 .061 
J3 C3 Oil Sump, F 242.77 .129 117.09 ,072 
J4 C3 Fuel In, F 89.929 .051 32.183 .028 
J5 C3 Inlet Air, F 102,11 .098 38.949 .054 
J6 C3 Airbox, F 182.55 .149 83.640 ,083 
Horsepower 180.19 .249 134.34 .186 
Corrected Horsepower 191.28 .265 142.61 .197 
BSFC, lb/hp-hr .420 .010 .255 .006 
Corrected BSFC .395 .009 .240 .006 
Relative Humidity 69.708 .066 69.708 .066 
Reference Pressure, inHg 35,697 120.38 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1274 
Sore : 
troke : 
isplacement : 
ompression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
■Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.70 in-Hg 
2501 RPM 
378.4 lb-ft 
75.6 lb/br 

13 0.19 bhp 
,420 lb/bhp-hr 

24.62 kW/cyl 
9.344 MPa 
481.5 kPa/deg 

40.4 Joules/deg 
1156.15 Joules 
70.8 y. 
36.2 V. 
32.9 V. 
6.9 degrees 
193,7 degrees 
10.81 J/degree 
29.9 degrees 

.23044 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PfO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

-12920-L 6V53 3 
85.383 . 034 29.657 .019 
77,141 . 019 25.078 . 01 1 
29.076 . 000 98.462 . 001 
72.229 . 192 498.00 1 .323 
49.128 .011 338.72 . 074 
2.711 . 011 18.693 . 076 
14.380 . 186 3.578 . 046 
10.880 . 138 2.707 . 034 

, 035 . 003 .009 . 001 
2201 .5 1 .831 2201 .5 1 .831 
68,578 1 .684 31.106 .764 
6.531 .104 6.531 . 104 

399.51 1 . 060 541.66 1 ,437 
749.22 6 . 120 398.45 3.400 
805.14 .218 429.52 . 121 
926.16 .365 496.76 .203 
743.24 12 . 126 395.13 6.737 
930.42 10 .314 499.12 5.730 
945.17 .560 507.32 ,31 1 
397.36 .447 202.98 .248 
156.08 .245 68.933 . 136 
169.69 .206 76.493 . 1 15 
241 . 19 . 121 116.22 . 067 
89.074 . 041 31.708 . 023 
100.65 . 189 38.140 . 105 
176.73 . 135 80.404 . 075 
167.47 .528 124.86 .394 
177.58 .560 132.40 ,418 

.410 . 010 .249 . 006 

.386 . 010 .235 . 006 
69.149 . 102 69.149 . 102 
33.796 114.44 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53M 
93.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
33.30 in-Hg 
2202 RPM 
399.5 lb-ft 
68.6 lb/hr 
167.50 bhp 
.410 lb/bhp-hr 

22.02 kW/cyl 
9.550 MPa 
526.0 kPa/deg 

48.2 Joules/deq 
1196.17 Joules 
71 . 1 '/. 
35.6 V. 
33.7 V. 
7.0 degrees 
197.7 degrees 
1 1 . 76 J/degree 
28.7 degrees 

.24396 

FILE DHL 



870818.101755 AL-15299-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F    84,738 .050 29.299 .028 
Wet Bulb Temperature, F    76.334 .024 24.630 .014 
Pll-Baro <Vent>, "Hg ABS   29.074 .000 98.454 .002 
P3 C3 Fuel Pressure,psig   70.587 .068 486.68 .469 
P4 C3 Oil Pressure, psig   44.378 .022 305.98 .152 
P5 C3 Airbox Pres,, psig    1.810 .012 12.478 .085 
P10 C3 Exh Comm, inH20g    9.081 .169 2.260 .042 
P11 C3 Intake Vac,inH20v   6.842 .056 1.703 .0t4 
P12 C3 Blowby, inH28g        .027 .002 .007 .001 
C3 Speed, RPM             1799.9 1.142 1799.9 1.142 
C3 Fuel Flow, lb/hr                     62.049 4.239 28.145 1.923 
C3 Smoke, V.                                          25.683 .370 25.683 .370 
Cell 3 Load, lb-ft        399.27 .782 541.33 1.061 

686.87 .300 363.82 .167 
777.55 .455 414.19 .253 
864,85 .320 462.69 ,178 
709.46 .338 376.37 .188 
913.62 .723 489.79 .401 
907.04 .777 486,13 .432 
358.85 .415 181.58 .231 
155.78 .093 68.765 .051 
169.89 .075 76.607 .042 
238.05 .064 114.47 .036 
87.461 .156 30.812 .087 
101.26 .080 38.476 .044 
162.71 .173 72.619 .096 

Horsepower                 136.83 .255 102.02 .190 
Corrected Horsepower       145.05 .271 108.15 .202 
BSFC, lb/hp-hr               .453 .031 ,276 .019 
Corrected BSFC               ,428 .029 .260 .018 
Relative Humidity          68.386 .220 68.386 .220 
Reference Pressure, inHg   32.255 109.23 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DM1278 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection  Tinting   : 
Crankangle Offset : 
Reference Pressure ! 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.26 in-Hg 
1800 RPM 
399.3 Ib-ft 
62.0 lb/hr 
136.85 bhp 

.453   lb/bhp-hr 
17.66   kwVcyl 
9.7 03   MPa 
602.7   kPa/deg 

61.0 Joules/deg 
1 165. 18 Joules 
62.6 V. 
31.6 V. 
3 0.5 V. 
6.2 degrees 
195.7 degrees 
12.36 J/degree 
27.5 degrees 

.22643 



870818.103132 AL-15299-F AL.-12920-L 6V53 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pr*ssur*,   psig 
P5 C3 Airbox Pres., psig 
P10 C3   Exh Conn, inH20g 
PU   C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Count, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
■J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

84.515 . 064 29.175 . 036 
76.025 . 015 24.458 . 008 
29.075 .000 98.461 . 001 
68.431 ,045 471.82 .309 
34.105 .016 235.14 .110 

1 .256 .007 8.661 .048 
4.568 . 124 1 . 1 37 . 031 
3.419 . 047 .851 . 012 
.016 . 002 .004 . 000 

1401.8 1 .502 1401.8 1 .502 
52.433 1 .574 23.783 ,714 
53.933 .658 53.933 .653 
374.37 1 . 010 507.58 1 .369 
627.13 5.593 330,63 3. 1 07 
688.62 .350 364.79 . 194 
778.04 6.019 414.47 3.344 
658.83 5.828 348.24 3,238 
797.13 7.876 425.07 4.376 
754,23 .259 401.24 . 144 
326.49 .517 163.61 .287 
154.67 . 189 68.150 . 1 05 
169.98 .147 76.656 , 082 
236.83 . 137 113.79 . 076 
86.866 . 039 29.926 . 022 
1 01.73 .110 38.742 . 061 
160.77 . 147 71.539 . 082 
99.921 .342 74.499 .255 
105.92 .362 78.973 .270 

.525 .016 .319 .010 

.495 . 015 .301 . 009 
68.017 .208 68.017 .2 08 
31.382 106.27 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N i-ILE : DN1280 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC : 
Indicated Power : 
Peak Pressure : 
Peak R3te of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premxxed/Diffusion Ratio ; 

IESEL 6V-53N 
93 . 4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.38 in-Hg 
1402 RPM 
374.4 lb-ft 
52.4 lb/hr 
99.94 bhp 
.524 lb/bhp-hr 

13.68 kW/cyl 
10.06 MPa 
678.1 kPa/deg 

75.0 Joules/deg 
1192.9 0 Joules 
59.1 V. 
29.0 V. 
26.3 V. 
5.5 degrees 
195.3 degrees 
13.80 J/degree 
27.7 deqrees 

. 19957 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.-2-FUEI DATEl2^PAGE^_ 

Operator 
Time 
Teat Hour 
Speed, RPM 
Lood, lb-ft 
Fuel Flow, lb/hr 
Exh. Opocity, % 

TEMPERATURES, DEG. F 
Exhoust Cyl. L1 
Exhouat Cyl. L2 
Exhoust Cyl. L3 
Exhoust CyLRI 
Exhoust CyLR2 
Exhoust Cyl. R3 
Exhoust Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Voc, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Borometer, in.Hg 



) 

DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^FUEL__^TEMPAGE^Z_ 

Operator 

Time 
(rKVff 

Teat Hour 
Speed. RPM 
Lood, lb-ft 
Fuel Row, lb/hr 
Exh. Opocity. % 

TEMPERATURES, DEG. F 

(:$> 
ID 

I%*Q 

ffio. 
%Ll 

2'^ 0:2o 

12. 

ö 

Exhoust Cyl. L1 
Exhouat Cyl. L2 

m~ 
jjg 

Exhoust Cyl. L3 
Exhoust CyLRI 30 
Exhoust CyLR2 
Exhoust Cyl. R3 
Exhoust Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 

j/O 

3%2- 
%&. 

12± 
,5 

3£L 
3&L 

}0 

IHCO 

12.0 

5i3T 
fO 
IH&) 

n% 
&L 
± 

4/0   T/6 

y&_ 
3&- 

C&6 3oo 
1W 
CIO 

m. 
30Q_ 

&& m. OL 
.MQ- 
0/7 
11 

Airbox 
Wet Bulb 

M 

PEL 

ML 
7IO 

n. 
M. 

ML 
%.9 

Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 

no 

115. 
At 
2L 

iiS_ 

m 
710 

3m 
270 
QZP 

3oö 
.3&> 

m. 
JAl. 
221 

M 

& 

QQL 

%% 

112 

m_ 
lU 

&o 
Ll 
%Q 

Exh. Comm., in.Woter 
Blowby, in.woter 
Borameter, in.Hg 

& 
% 

JL 
&LaS. 

no 

M- 

SL. 
21 
ta 
721 

33-f 
L2 
&£ 

ILJ& 
to 
0 

mi 
i 

ÜL2: 

&£. 
AÄ. 

2Q^L 

53 

Ö 

tf-o$ 

k2. 
o 

Ml 



870818.120045 AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 88.310 .049 31.284 .027 
Wet Bulb Temperature, F 76.222 .025 24.568 .014 
Pll-Baro (Vent), "Hg ABS 29.077 .000 98.464 .001 
P3 C3 Fuel Pressure,psig 76.770 .340 529.31 2.347 
P4 C3 Oil Pressure, psig 53.055 .029 365.80 .198 
P5 C3 Airbox Pres,, psig 4.891 .017 33.724 .117 
P10 C3 Exh Co»m, inH20g 25.486 .155 6.342 .039 
PJ1 C3 Intake Vac,inH20v 17.826 .111 4.436 .028 
P12 C3 Blowby, inH20g .070 .004 .017 .001 
C3 Speed, RPM 2800.7 .984 2800.7 .984 
C3 Fuel Flow, lb/hr 88.255 .844 40.032 .383 
C3 Smoke, V. 7.660 .197 7.660 .197 
Cell 3 Load, lb-ft 367.97 .576 498.90 .781 
Kl C3 Exhaust 1, F 782.26 .417 416.81 .231 
K2 C3 Exhaust 2, F 829.17 .777 442.87 .432 
K3 C3 Exhaust 3, F 931.47 .341 499.71 .189 
K4 C3 Exhaust 4, F 844.23 .681 451.24 .378 
K5 C3 Exhaust 5, F 942.87 .448 506.04 .249 
K6 C3 Exhaust 6, F 958.27 .702 514.60 .390 
¥-.7   C3 Exhaust Comm, F 442.44 .920 228.02 .511 
J1 C3 Water In, F 155.74 .206 68.745 .114 
J2 C3 Water Out, F 169.00 .143 76.109 .080 
•J3 C3 Oil Sump, F 241.04 20.013 116.14 11.118 
J4 C3 Fuel In, F 88.676 .170 31.487 .095 
J5 C3 Inlet Air, F 99.585 .178 37.547 .099 
J6 C3 Airbox, F 198.98 .524 92.764 .291 
Horsepower 196.22 .357 146.30 .266 
Corrected Horsepower 207.36 .378 154.60 .281 
BSFC, lb/hp-hr .450 .005 ,274 .003 
Corrected BSFC .426 .004 .259 .003 
Relative Humidity 57.799 .096 57.799 ,096 
Reference Pressure, inHg 37.724 127.75 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE : DN1282 
Bore : 98.4 mm 
Stroke : 114.3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 18 BTDC 
Crankangle Offset : 180.0 degrees 
Reference Pressure : 37.72 in-Hg 
Speed : 2301 RPM 
Load  : 363.0 lb-ft 
Fuel Flow : 38.3 lb/hr 
Brake Power : 196.26 bhp 
BSFC : -450 lb/bhp-hr 
Indicated Power : 27.90 kwVcyl 
Peak Pressure : 9.449 MPa 
Peak Rate of Pressure Rise: 657.3 kPa/deg 
Peak Heat Release Rate : 65.1 Joules/deg 
Cumulative Heat Release : 1169.30 Joules 
Apparent Combustion Efficiency : 70.2 V. 
Indicated Thermal Efficiency : 35.8 V. 
Brake Thermal Efficiency : 31.3 V. 
Ignition Delay : 3.6 degrees 
Centroid Phasing : 193.5 degrees 
Centroid Magnitude : 12.03 J/degree 
Sensitivity : 27.9 degrees 
Premixed/Diffusion Ratio : .30949 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro (Vent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
■J1 C3 Water In, F 
■)2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
,16 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53 3 
89,027 .065 31.681 . 036 

76.350 . 087 24.639 . 049 
29.076 , 000 98.462 . 001 

74.392 .478 512.91 3.296 

51.091 . 025 352.26 . 175 

3.841 . 021 26.490 , 141 
21.227 .347 5.282 .086 
13.959 . 132 3.474 .033 

.057 . 002 .014 . 001 
2500.2 1 .202 2500.2 1 .202 
82.766 .505 37.542 .229 
8.917 . 129 8.917 , 129 

398.24 .684 539.94 .927 
819.81 7 . 029 437.67 3.905 
854.86 .432 457.14 .24 0 
966.89 5 .550 519.38 3. 083 
83t.59 8 ,315 444.22 4.62 0 
966.96 .465 519.42 .258 
970.03 1 1 . 155 521,13 6. 197 
434.71 3 .220 223.73 1 . 789 
157.56 .097 69.754 . 054 
170.95 .111 77. 192 . 061 
246.77 . 122 119.32 . 068 
89.561 . 155 31.978 . 086 
100.94 . 059 38.300 . 033 
191.18 . 067 88.431 .037 
189.58 .386 141.35 .287 
200.57 .408 149.54 .304 

.437 . 003 .266 , 002 

.413 .003 .251 . 002 
56.325 .208 56.325 .208 
35.869 121.46 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1284 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
8SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
35.87 in-Hg 
2500 RPM 
393.2 lb-ft 
32.3 lb/hr 
189.55 bhp 
.437 lb/bhp-hr 

25.99 kwVcyl 
9.546 MPa 
637.9 kPa/deg 

69.9 Joules/deg 
1218.66 Joules 
69.6 '/. 
35.6 V. 
32.3 'A 
8.3 degrees 
198.9 degrees 
13.03 J/degree 
23.5 degrees 

.29272 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
PI1 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, */. 
Cell 3 Load, lb-ft 
Kt C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Conn, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7 C3 
J1 C3 
■J2 C3 
,13 C3 
J4 C3 
J5 C3 
J6 C3 

-12920-L 6V53 3 
89.335 . 102 31.853 , 057 
75.945 . 039 24.414 .021 
29.071 . 000 98.444 . 002 
74.597 ,22 0 514.33 1 .515 
53.458 ,017 368.58 . 119 
3.619 .010 24.953 . 066 
17.374 . 131 4.323 . 033 
14.341 ,110 3.569 .027 

.051 .002 . 013 . 001 
2499.6 .858 2499.6 .858 
58.471 .915 26.522 .415 

1 .390 . 191 1 .390 . 191 
289.62 .651 392.67 .883 
606.74 6 .370 319.30 3.539 
629.64 .573 332.02 .318 
716. 18 4 . 120 380,10 2.289 
640.94 6 .480 338,30 3,600 
719.43 .294 381.91 , 163 
729.02 4 .610 387.23 2.561 
336.83 1 .942 169.35 1 . 079 
159.99 , 057 71.107 . 032 
171.00 . 090 77.224 . 05 0 
234.50 .223 112.50 . 124 
89.005 . 142 31.669 ■ 079 
101,15 1 .778 38.419 .983 
173.89 .093 78.828 . 051 
137.84 .325 102.77 .242 
145.78 .343 108,69 .256 

.424 .007 .258 . 004 

.401 .007 .244 . 004 
54.346 .201 54.346 ,201 
35,384 119.82 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset s 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

r ILL DN12S6 
98.4 mm 
114.3 mm 
5217.9 or 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.33 in-Hg 
2500 RPM 
289.6 lb-ft 
53.5 lb/hr 
137.85 bhp 

,424   lb/bhp-hr 
kwVcvl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

19.60 
8.519 
760.3 

33 
338.639 
71 .8 '/. 

0   V. 
2 
8 

V. 
38 
33 
10.3 degrees 
196.9 degrees 
14.44 J/degree 
24.1 degrees 

.44752 



870818.124555 AL-16083-F AL-12920-L . 6V53 3 
Dry Bulb Temperature/ F 89.568 . 112 31.982 . 062 
Wet Bulb Temperature, F 76.016 . 078 24.453 .044 
Pll-Baro <Vent>, "Hg ABS 29.070 .000 98.443 . 001 
P3 C3 Fuel Pressure,psig 73.558 . 140 507.17 .963 
P4 C3 Oil Pressure,   psig 48.512 .018 334.48 . 126 
P5 C3 Airbox Pres., psig 2.749 .012 18.952 . 082 
PtO C3 Exh Comm, inH20g 16.370 . 141 4.074 . 035 
P11 C3 Intake Vac,inH20v 11.148 . 134 2.774 .033 
PI 2 C3 Blowby.. inH20g .044 . 002 .011 . 000 
C3 Speed, RPM 2200.4 1 .649 2200.4 1 .649 
C3 Fuel Flow, lb/hr 76.658 .926 34.771 .420 
C3 Smoke, V. 15.521 .416 15.521 .416 
Cell 3 Load, Ib-ft 414.31 .732 561.73 .993 
Y.\    C3 Exhaust 1, F 768.47 6.041 409.15 3.356 
K2 C3 Exhaust 2, F 833.22 4.740 445, 12 2.633 
K3 C3 Exhaust 3, F 968.49 .347 520.27 . 193 
K4 C3 Exhaust 4, F 802.48 6. 122 428,05 3.401 
K5 C3 Exhaust 5, F 976.05 .627 524.47 .348 
K6 C3 Exhaust 6, F 984,47 .860 529,15 .478 
K7 C3 Exhaust Count, F 402. 19 .387 205.66 .215 
01 C3 Water In, F 153.68 . 099 67.601 .055 
J2 C3 Water Out., F 168,00 .111 75.558 .061 
J3 C3 Oil Sump, F 242.99 . 127 117.22 . 071 
J4 C3 Fuel In, F 88.365 .235 31.314 . 131 
J5 C3 Inlet Air, F 102.31 . 068 39 . 059 . 038 
J6 C3 Airbox, F 184.12 .054 84.511 . 030 
Horsepower 173.58 .355 129.42 ,265 
Corrected Horsepower 183.77 .376 137.01 .280 
BSFC, lb/hp-hr .442 . 006 .269 . 004 
Corrected BSFC .417 . 006 .254 . 003 
Relative Humidity 53.976 . 159 53.976 . 159 
Reference Pressure, inHg 33.847 114.62 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore : 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE DN1288 
98.4 mm 
114.3 mm 
5217.9 cc 

21,0 to 1 
13 BTDC 

130,0 degrees 
33.35 in-Hq 
2200 RPM 
414.3 lb-ft 
76,7 lb/hr 
173.55 bhp 
.442 lb/bhp-hr 

22,69 kW/cyl 
9.708 MPa 
305.3 kPa/deg 

87.9 Joules/deq 
1247.43 Joules 
67.7 '/. 
33.6 V. 
31.9 X 
8.6 degrees 
193.2 degrees 
14.86 J/degree 
27.6 degrees 

.31258 



Dry Bulb Temperature, F 
Met Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pr^ssurm,   psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
Ptl C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1 , F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, F 
J1 C3 Water In, F 
■J2 C3 Water Out, F 
■J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
)5  C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53 3 
91.362 . 053 32.979 . 030 
76,583 . 055 24.769 . 030 
29.063 . 000 98.418 , 001 
74.752 .164 515.40 1.128 
52.230 . 016 36 0.12 . 109 
2.544 . 01 1 17.542 .073 
11.789 . 180 2.933 . 045 
11,548 . 136 2.874 . 034 

.037 . 003 .009 . 001 
2200.6 .885 2200.6 .385 
41.048 .645 18.619 .293 
-.690 .066 -.690 . 066 

223.96 .801 303.65 1 . 086 
507.31 4 .868 264.06 2.705 
508.47 .555 264.70 .309 
573.29 .376 300.72 ,209 
511.41 3 .675 266.34 2. 042 
564.25 3 .521 295.69 1 .956 
564.40 3 .545 295,78 1 .969 
270.37 2 . 149 132.43 1 . 194 
158.22 . 129 70.122 .072 
168.12 . 090 75.625 . 05 0 
225.13 . 198 107.29 .110 
87.458 . 125 30.810 . 070 
1 01.58 . 141 38.654 .078 
162.03 . 136 72.238 .076 
93,840 .328 69.965 .245 
99.324 .347 74.053 .259 

.437 . 007 .266 . 004 

.413 . 007 .251 . 004 
51.285 . 103 51.285 . 1 03 
33,394 113.08 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DMi29 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
33.39 in-Hg 
2201 RPM 
224.0 lb-ft 
41.0 Ib/hr 
93.87 bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/"deg 
2   Joules/deg 

Joules 

.437 
13.33 
7.979 
973.7 

1 18 
694.520 
70.5   V. 

9 
3 
6 

y. 
v 

36 
32 
12.6 degrees 
194.9 degrees 
22.92 J/degree 
20.3 degrees 

.61938 



870818.131845 AL-16083-F AL-12920-L 6V53 
Dry Bulb Temperature, F 
Uet Bulb Temperature, F 
Pll-Baro   <Vent>,    "Hg   ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PtO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

91,452 . 083 33.029 ,046 
76-243 . 062 24.579 . 034 
29.060 . 000 98.4 07 . 001 
71.064 .081 489.97 .556 
43.911 .013 302.75 . 088 

1 .838 .008 12.675 . 054 
10.524 . 120 2.619 .030 
7.198 .059 1 .791 . 015 
.028 . 002 .007 .000 

1800,9 1 .643 1300,9 1 .643 
66.900 .902 30.345 ,4 09 
36.615 ,259 36.615 .259 
405.94 .472 550.38 ,640 
702.72 4.418 372.62 2.454 
778.73 4.590 414.85 2.550 
887.43 .819 475.24 .455 
716.46 7.390 380.25 4. 106 
916.48 .708 491.38 .394 
909.62 .529 487.56 ,294 
344.28 .903 173.49 .501 
154.06 . 176 67.811 . 098 
168.91 .142 76.060 .079 
240.65 .127 115.92 ,071 
89.656 . 168 32.031 .093 
102.61 .242 39.228 . 135 
164.30 ,078 73.499 , 043 
139.20 .249 103.78 , 185 
147.41 .263 109,90 . 196 

.481 .006 .292 . 004 

.454 .006 .276 . 004 
50.133 .272 50.133 ,272 
32.273 109.29 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke '. 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow 
Brake Power : 
B3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Fremixed/Diffusion Ratio : 

FILE DM1292 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21,0 to 1 
18 BTDC 

130. 0 degrees 
32.27 in-Hg 
1801 RPM 
4 05.9 lb-ft 
66.9 lb/hr 
139.19 bhp 
.481 lb/bhp-hr 

17.92 kwYcyl 
9.377 MPa 
972.6 kPa/deg 

1 12, ,6 Joules/deg 
1173.96 Joules 
59.3 ; / 
3 0.4 V. 
29.3 ? / 
8.1 degrees 
194.9 degrees 
18. 04 J/degree 
24.3 degrees 

.32487 



Dry Bulb Temperature, F 
Wet- Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11   C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2,   F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
■J5 C3 Inlet Air,   F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53 3 
91.652 . 142 33.140 .079 
76.473 . 105 24.707 . 059 
29.054 .000 98.389 . 001 
71.560 .121 493.39 .831 
46.305 .012 319,26 ,080 

1 .613 ,004 11 ,120 .026 
8.212 . 148 2.043 , 037 
7.567 . 071 1 .883 . 018 
.029 . 003 .0 07 , 001 

1800.7 .876 1800.7 .876 
38.717 . 127 17.562 , 057 

.528 .094 .528 . 094 
276.71 .613 375.16 .331 
508.87 4 .726 264.93 2.625 
528.92 2 .657 276.07 1 .476 
596.46 .234 313.59 , 130 
526.59 3 .760 274.77 2. 089 
64 0.73 3 .967 338.18 2.204 
620.13 5 ,691 326.74 3, 162 
267,61 1 .226 130.89 .681 
158.73 . 159 70.406 . 088 
169.53 .082 76.407 ,046 
226.33 .111 107.96 . 062 
87.555 . 176 30.864 . 098 
102.95 . 160 39.418 , 089 
153.81 . 168 67.674 .093 
94.872 .206 70.734 , 153 
100,54 ,218 74.961 , 163 

.408 . 002 .249 . 001 

.385 . 001 .234 . 001 
50.309 .260 50.309 .260 
31.782 107.62 



i-iAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Bore : 
Stroke '. 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure   : 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency : 
ignition Delay i 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DN1294 
93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.73 in-Hg 
1301 RPM 
276.7 lb-ft 
33.7 lb/hr 
94.39 bhp 
.403 lb/bhp-hr 

11.96 kW/cyl 
S.130 MPa 
938.9 kPa/deg 

110.4 Joules/deg 
768.366 Joules 
67.7 Y. 
35.1 V. 
34.6 V. 
11.1 degrees 
194.5 degrees 
20.39 J/degree 
21.4 degrees 

.51664 



870818.135037 AL-16Q83-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 91.996 .114 33.331 .064 
Wei Bulb Temperature, F 76.258 .100 24.588 .055 
Pll-Baro <Vent>, »Hg ABS 29.047 ,000 98.366 .001 
P3 C3 Fuel Pressure,psig 71.864 .191 495.49 1.318 
P4 C3 Oil Pressure,   psig 47.849 .006 329.91 ,043 
P5 C3 Airbox Pres., psig 1.616 .008 11.145 .054 
P10 C3 E.xh Conn», inH20g 6.329 ,075 1.575 .019 
P11 C3 Intake Vac,inH20v 7.682 .079 1.912 .020 
P12 C3 Blowby, inH20g .030 .002 .007 .001 
C3 Speed, RPM 1801.4 .614 1801.4 .614 
C3 Fuel Flow, lb/hr 24.676 .107 11.193 .049 
C3 Smoke, V. .454 .258 .454 .258 
Cell 3 Load, Ib-ft 149.77 .554 203.05 .751 
Kl C3 Exhaust 1, F 397.84 2.909 203.24 1.616 
K2 C3 Exhaust 2, F 388.00 .216 197.78 .120 
K3 C3 Exhaust 3, F 433.79 .309 223.22 ,172 
K4 C3 Exhaust 4, F 376.75 3.399 191.53 1.888 
K5 C3 Exhaust 5, F 397.47 .325 203.04 .181 
K6 C3 Exhaust 6, F 399.39 3.154 204.11 1.752 
K7 C3 Exhaust Comm, F 202.22 1.375 94.565 .764 
J1 C3 Water In, F 162.50 .058 72.501 .032 
J2 C3 Water Out, F 171.05 .052 77.249 .029 
J3 C3 Oil Sump, F 217.79 .102 103.22 .056 
J4 C3 Fuel In, F 89.061 .011 31.700 .006 
J5 C3 Inlet Air, F 102.84 .054 39.354 .030 
J6 C3 Airbox, F 149.69 .066 65.382 .036 
Horsepower 51.370 .189 38.300 .141 
Corrected Horsepower 54.423 .200 40.576 ,149 
BSFC, lb/'hp-hr .480 .002 .292 .001 
Corrected BSFC .453 .002 .276 .001 
Relative Humidity 48.942 .090 48.942 .090 
Reference Pressure, inHg 31.774 107.60 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DM1296 
sore ! 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.77 in-Hq 
1301 RPM 
149.8 lb-ft 
24.7 lb/hr 
51 .37 bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 

. 0 Joules/deg 
Joules 

.481 
7,91 

7.404 
953.3 

1 17 
513.401 
7 0.8 •/. 
36.3 V. 
29.3 V. 
12.9 degrees 
193.2 degrees 
27.17 J/degree 
13.2 deqrees 

.70857 



870818.14062? AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 92.590 .054 33.661 .030 
Wet Bulb Temperature, F 75.974 .033 24.430 .019 
Pll-Baro <Vent>, "Hg ABS 29.042 .000 98.346 .001 
P3 C3 Fuel Pressure,psig 72.232 .079 498.03 .541 
P4 C3 Oil Pressure, psig 49.125 .010 338.70 .071 
P5 C3 Airbox Pres., psig 1.681 .006 11.593 .042 
P10 C3 Exh Com«, inH20g 5.495 .106 1.36? .026 
P11 C3 Intake Vac,inH20v 7.769 .070 1.933 .01? 
P12 C3 Blowby, inH20g .033 .004 .008 .001 
C3 Speed, RPM 1801.2     .923   1801.2     .923 
C3 Fuel Flow, lb/hr 18.469 .893 8.377 ,405 
C3 Smoke, V. 3.639     .318    3.639     .318 
Cell 3 Load, lb-ft 84,354     .624   114.37     .846 

674 
967 
160 
041 
874 
926 
338 
056 
048 
040 
01 0 
035 
028 

Horsepower 28.930     .226   2t.570     .169 
Corrected Horsepower 30.512 .239 22.749 .179 
BSFC, lb/hp-hr .638     .028     ,388     ,017 
Corrected BSFC .605     .027     .368     .016 
Relative Humidity 46.873     .073   46.873     ,073 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
.J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

92.590 . 054 33.661 
75,974 . 033 24,430 
29.042 .000 98.346 
72.232 .079 498.03 
49.125 .010 338.7 0 

1 .681 .006 11 ,593 
5.495 . 106 1 .36? 
7.769 .070 1 .933 
.033 . 004 ,008 

1801.2 .923 1801 .2 
18.469 .893 8.377 
3.639 ,318 3.639 

84,354 .624 114.37 
343.66 3.013 173,14 
329.22 1 .741 165.12 
365.70 .289 185.39 
293.28 1 .874 145.16 
293.5? 1 .574 145,32 
3 03.56 1 .666 150,87 
173.19 .609 78.441 
162.16 . 101 72.313 
169.68 . 086 76.488 
210.80 .071 99.333 
88.823 . 018 31.568 
98.267 . 064 36.815 
145.74 . 050 63.188 
28,930 .226 2t.570 
30.512 .239 22.749 

.638 . 028 .388 

.605 . 027 .368 
46,873 . 073 46.873 
31.894 108.00 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN1298 
t-ore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ! 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.89 in-Hg 
1301 RPM 
84.4 lb-ft 
18.5 lb/hr 
28.94   bhp 
.639   lb/bhp-hr 
5.92   kwVcyl 

6.966 MPa 
857.2 kPa/deg 

105.3 Joules/deg 
353.913 Joules 
65.2 V. 
36.3 V. 
22.1 '/. 
13.5 degrees 
190.3 degrees 
30.64 J/degree 
14.7 degrees 

.92031 



S708I8.142155 AL-16083-F AL 
Dry Bulb Temperature, F 
Uet Bulb Temperature, F 
Pll-Baro <Vent>^ "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure,   psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Cornm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7 C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

.-12920-L 6V53 3 
93.863 .363 34.368 .202 
76-220 .066 24.567 .037 
29.034 .000 98.322 . 0 02 
68.608 . 115 473.04 .795 
33.866 .038 233.50 .260 

1 .269 .007 8.749 . 046 
5.790 . 129 1 .441 . 032 
4.225 .051 1 .051 . 013 

. 024 , 004 .006 . 001 
1402.5 1 .237 14 02.5 1 .237 
56,868 2 .254 25.795 1 . 022 
65.270 .467 65.270 .467 
373.11 1 . 052 505.86 1 .426 
629.62 3 .818 332.01 2. 121 
667.74 5 . 189 353.19 2.883 
782.76 .307 417.09 , 170 
647.98 1 . 102 342.21 .612 
780.30 4 .974 415.72 2.763 
735.24 .316 390.69 . 175 
303.49 .926 150.83 .514 
154.34 . 119 67.968 . 066 
169.59 . 144 76.439 .080 
237.65 . 120 1 14.25 . 067 
88,324 . 169 31.291 .094 
100.24 .057 37.913 .032 
159.03 .080 70.573 .044 
99.635 .286 74.286 .213 
105.28 .302 78.494 .225 

.571 .023 .347 , 014 

.540 . 022 .329 . 013 
44.833 i .636 44.833 . 636 
31.307 106.02 



NAVY HIGH SPEED DIESEL - DETROIT 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency» : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.31 in-Hg 
1403 RPM 
373.1 lb-ft 
56.9 lb/hr 
99.67 bhp 
.571 lb/bhp-hr 

13.61 kW/cyl 
10.20 MPa 
1099. kPa/deg 

133.1 Joules/deg 
1136.53 Joules 
55.3 V. 
27. 1 V. 
24. 7 V. 
7.2 degrees 
194.9 degrees 
20.92 J/degree 
25.8 degrees 

.27820 

FILE : DH1300 



870818.14371? AL-16083-F AL-12920-L 6V53 3 
Dry Bulb Temperature, F 93,373 .064 34.096 .036 
Uet Bulb Temperature, F 75.972 .043 24.429 .024 
Pll-Baro <Vent>, "Hg ABS 29.031 .000 98,310 .001 
P3 C3 Fuel Pressure,psig 70.000 .106 482.63 .733 
P4 C3 Oil Pressure, psig 39.422 .016 271.81 ,108 
P5 C3 Airbox Pr^s., psig 1.221 .006 8.416 .038 
P10 C3 Exh Comm, inH20g 2.525 .085 .628 .021 
P11 C3 Intake Vac,inH20v 4.388 .044 1.092 ,011 
P12 C3 Blowby, inH20g .025 .001 .006 .000 
C3 Speed, RPM 1402.5 1.237 1402.5 1.237 
C3 Fuel Flow, lb/hr 15.049 .129 6.826 .058 
C3 Smoke, V. 8.138 .676 8.138 .676 
Cell 3 Load, Ib-ft 98.347 .727 133.34 .986 
Kl C3 Exhaust 1, F 339.23 3.022 170.68 1.679 
K2 C3 Exhaust 2, F 311.11 .099 155.06 .055 
K3 C3 Exhaust 3, F 358.26 .248 181.25 .138 
K4 C3 Exhaust 4, F 278.59 2.535 137.00 1.408 
K5 C3 Exhaust 5, F 282.46 1.623 139.15 .901 
K6 C3 Exhaust 6, F 299.42 .183 148.57 .102 
K7 C3 Exhaust Comm, F 176.81 1.334 80.450 .741 
J1 C3 Water In, F 161.27 .058 71.819 ,032 
J2 C3 Water Out, F 169.02 .071 76.123 .039 
J3 C3 Oil Sump, F 208.83 .080 98.241 .044 
J4 C3 Fuel In, F 87.135 .167 30.630 .093 
J5 C3 Inlet Air, F 99.662 .023 37.590 .013 
,16 C3 Airbox, F 146.24 .167 63.467 .093 
Horsepower 26.263 .213 19.581 .158 
Corrected Horsepower 27.736 .224 20.679 ,167 
BSFC, lb/hp-hr .573 .007 .349 .005 
Corrected BSFC .543 .00? .330 .004 
Relative Humidity 45.210 .135 45.210 .135 
Reference Pressure, inHg 31.193 105.63 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H                 FILE : DN1302 
Bore : 98,4 M 
Stroke : 114.3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 18 BTDC 
Crank angle Offset .• 130.0 degrees 
Reference Pr&ssurs   ! 31.19 in-Hg 
Speed : 14 03 RPM 
Load  : 98.3 lb-ft 
Fuel Flow i 15.0 lb/hr 
Brake Power : 26.26 bhp 
B3FC : .571 lb/bhp-hr 
Indicated Power : 4.72 kwVcyl 
>eak Pressure : 7.014 MPa 
:,eak Rate of Pressure Rise: 990.5 kPa/deg 
:eak Heat Release Rate : 121.1 Joules/deg 
Cumulative Heat Release : 387.997 Joules 
Apparent Combustion Efficiency : 68.6 '/. 
Indicated Thermal Efficiency : 35.7 V. 
Brake Thermal Efficiency :            24,7 X 
Ignition Delay : 12.5 degrees 
Centroid Phasing : 190.4 degrees 
Centroid Magnitude : 33.05 J/degree 
Sensitivity : 15.8 degrees 
Premixed/Diffusion Ratio :              .78925 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page 1 of 3 

Navy High-Speed Diesel Engine 
'     * Performance Test Checklist 

Laboratory BFLRF(SwRl)   _ 
Engine Type;   PDA 6V-53N     Engine Tester: S^ril- 

Test Foe It 'jfdfAJMS %7 Date: //-?-37 

Step initial's  Test Procedure 

*•    (rift Flush fuel system with BF-2 

2-   /r. ///?    Engine warmup 
3«   /r.l-fi Clean smokemeter lenses and adjust purge air 

*•   b In Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5(j + 2mm of mercury under full-rack conditions at 
rated speed. 

5. (r,Ji.rl Compute corrected power levels and maximum cylinder pressure: 
6« 6--L.fi. Compare to 95% confidence bands of BF-2 performance 
7- 6--1'/* Determine action; i.e. continue or contact DTNSKPC 

tt. b-l-H Flush fuel system w i th^//^7 test fuel 

9. /r.l JH! Engine warmup 
lu« faA^cL Clean smokemeter lenses and adjust pi/rge air 

11. Jr-L-n Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 3&+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. jr./.*/'. Flush fuel system with BF-2 

13. Z-. JL-r-, Engine warmup 
A^«  V~-£'r- Clean smokemeter lenses and adjust purge air 
15«  /7f/j    Full rack power check with BF-2. Maintain fuel temperature 

at 32+2C, air temperature at 3Ö+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

lfa«   d-./. ■/? Compute corrected power levels and maximum cylinder pressure: 

17«   4. £ ft        Compare to 95% confidence bands of BF-2 performance 
la«   4-././? Determine action; i.e. continue or contact DTNSKDC 
i9'       /t./ß Flush fuel system wi t ^TJ^9A//¥S^r? tes t fuel 

2D.  /£.£K Engine warmup 
2i«   4r>L *■*       Clean smokemeter lenses and adjust purge air 

22.   4./L./ Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TfälA/MJ 87 Date: //-V-X7  

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800 /ö1f fiAJ/3/3 rO/J/3/V 

2500 //D /)/U/S/5 £P/3/£ 

2200 /// £AJ/3/7 &/J/3/1? 

1800 //<? fisü/3/J &AJ/32S 

1400 ///? ö/ü/32/ /)XJ/33-2- 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:   TF49A/W3$1 

Speed     CBHP Run   »     RAW   File      AVG   File 

2800 Full-Rack //f Q0223 S)A//33J 
2500 Full-Rack jM ß/J/3&3 £>/U/33£ 

2500 145 //? /)A)/^7 &VA221 

2200 Full-Rack //ft /)/U/3P? /)AJ/33& 

2200 100 //±  jQ/J/SV Ü0/33ZI 

1800 Full-Rack /QO D/U/331 3/0/3AY 

1800 loo /at 3/J/33S *0/V/3-3/ 

1800 54 ,22 /JAJ/337 TO/U/33? 

1800 20 ttl £Q/33? rOAJ/3'/ö 

1400 Full-Rack /_Q£ iDJütf1// vOM3¥3. 

1400 28 /if rfjtf/3V? &A>/3¥9 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend; TFdflMVStil Date: //S- 8 7 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed Run # RAW File AVG File 

28oo MC MlSldL W/I^l 
2500 /37 /)AJ/3V7 ^yO/3Y? 
2200 ia*z fiju/3¥t 0/Ü/35O 
1800 /3t &MJV /MJ/1J2 
1400 Mo £/v/353 /PAJ&W 

PDA 6V-53N Speed-Power Points for Performance Evaluations 

Fuel *len*:r/=4f?M/y^$7 

Speed 

2800 

2500 

2500 

2200 

2200 

1800 

1800 

1800 

1800 

1400 

1400 

CBHP 

Full-Rack 

Full-Rack 

145 

Full-Rack 

100 

Full-Rack 

100 

54 

20 

Full-Rack 

28 

Run #  RAW File  AVG File 

Z12- 
/J¥ 
J3<r 

A3 7 
/J$ 
/37 

rO<J/3j7 
yQAJ/357 

D/U/363 
<0/0/J&$ 
V/U/367 

JM373 

/)AJ/3^ 
0///3JS 

M37Z 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^FUEL5__D^E^ZPAGE^ 

Operator       6-/0C/r> 
Time V^O 'ö.yif /£>'■&> to'M< H:&> 

Test Hour &*',*> 3Sm'»> IbfiiJ ($!>itt> «W«o 

Speed, RPM $%&> #<*> 9i n /40O tstr 
Lood. Ib-ft 3v?<r 3tt/ fßt.Q iOLO 3ja/ 
Fuel Flow. Ib/hr m 7HS nf Äf m 
Exh. Opacity, % \o 1-» i.to t*k K< 

TEMPERATURES, DEG. F 
Exhaust Cyl. L1 ?tfZ> ?S® 7$o 6(0 Ho 
Exhoust Cyl. L2 7& 7P 770 ?$> 67° 
Exhoust Cyl. L3 fSi>   $fb <je£> w 7£o 
Exhoust Cyl. R1 77$ %f> ?S& it° i&. 
Exhoust Cyl. R2 Mt> t$* fffO VP fpo 
Exhoust Cyl. R3 no Iff J/£> foe 29J 
Exhoust Common HP ^T tiff 3& 2>HO 
Woter In Itt &t /S3 i& ia 
Woter Out M u% /67 M !6K 
Oil Sump 2i2 m an MC Ätf 
Fuel <fO W tf 9( 
Inlet Air ?? IÖO P3 IBO 

Airbox m /<?#- \% fit IS7 
Wet Bulb US 41* a% tf.i /;.'$ 

Dry Bulb ?*•<> faf %f ^ *}.& 

PRESSURES, PSIG 
Oil Gallery W o £1.0 11.0 Hlo ^.0 
Air After Blower ,f,ö 

L/-o z-o 0.0 hi 
Fuel Transfer 7S.0 Ko no Iff p.o 
LOW PRESSURES 
Intake Vac, in.woter J£>.0 IW>^ /u %s $■0 
Exh. Comm., in.Woter tfA ns /i-D /Sf f.o 
Blowby, in.woter V 0 0 0 0 4 

Barometer, in.Hg ^%cf\ QW fool 'faoV $U(> 

i 



371104.094135 AL-15299-F AL-12920-L DD6V53               4 
Dry Bulb Temperatur«, F 72.477 .146 22.487 .031 
Wet Bulb Temperature, F 65.334 .059 13.547 .033 
Pll-Baro <Vent>, "Hg ABS 29.073 .000 98.453 .001 
P3 C3 Fuel Pressure,psig 76.776 .339 529.35 2,680 
P4 C3 Oil Pressure, psig 53.268 .033 367.27 .261 
P5 C3 Airbox Pres., psig 4.838 .009 33.357 .059 
P10 C3 Exh Comm, inH20g 23.109 .203 5.75» .051 
Pii   C3 Intake Vac,inH20v 20.150 .123 5.014 .031 
P12 C3 Blowby, ir»H20g .035 .002 .009 .000 
03 Speed, RPM 2802.3 1.340 2802.3 1.340 
03 Fuel Flow, lb/hr 79.295 .045 35.967 .021 
C3 Smoke, V. .481 .137 .481 .137 
Cell 3 Load, lb-ft 349.72 .407 474.16 .552 
Kl C3 Exhaust 1, F 765.71 .472 407.62 .262 
K2 C3 Exhaust 2, F 799.74 .593 426.52 .332 
K3 C3 Exhaust 3, F 384.22 .716 473.45 .398 
K4 C3 Exhaust 4, F 805.60 .720 429,78 .400 
K5 C3 Exhaust 5, F 903.18 1.195 483.99 .664 
K6 C3 Exhaust 6, F 913.07 .436 489.49 .270 
K7-C3 Exhaust Com», F 424.53 1.136 213.07 .631 
J1 C3 Water In, F 153.83 .193 67.713 .107 
J2 C3 Water Out, F 167.16 .222 75.083 .123 
J3 C3 Oil Sump, F 243.03 .582 117,24 .323 
J4 C3 Fuel In, F 90.736 .070 32.631 .039 
J5 C3 Inlet Air, F 93.204 .273 36.730 .154 
J6 C3 Airbox, F 135.34 .281 85.464 ,156 
Horsepower 136.60 .291 139.13 .217 
Corrected Horsepower 195.41 .305 145.69 .227 
SSFC, lb^hp-hr .425 .001 .259 .000 
Corrected BSFC ,406 .OOf .247 .000 
Relative Humidity 68.343 .308 68.343 .303 
Keference Pressure, inHg 37.441 126,79 



f,!«VY HIGH SPEED DIESEL - DETROIT 
Sore : 
31 r o k e : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure ; 
Speed .' 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
^remixed/Diffusion Ratio : 

DIESEL 6V-53N 
93.4 mm 
114,3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

130■Ü degrees 
37,44 in~Hg 
2302 RPM 
349,7 lb-ft 
79.3 Ib/hr 
136.57 bhp 
.425 lb/bhp-hr 

26.77 ktd/cyl 
9.359 MPa 
460.2 kPa/deg 

37,0 Joules/deq 
1127.11 Joules 
73.7 V. 
37.5 •/. 
32.5 y. 
7,2 degrees 
197.3 degrees 
10.63 J/degree 
23.6 deqrees 

,25242 

FILE : DH1314 



371104.101611 AL-15299-F AL-12920-L DD6V53 4 
Dry Bulb Temperature, F 74.518 .129 23.621 .072 
Wet Bulb Temperature, F 66.530 .022 19.184 .012 
Pll-Baro <Vent>, "Hg ABS 29.074 .000 98.456 .001 
P3 C3 Fuel Pressure,psig 75.345 .397 519.49 2.739 
P4 C3 Oil Pressure, psig 51.441 .017 354.67 .118 
P5 C3 Airbox Pres., psig 3.808 .027 26.255 .188 
P10 C3 Exh Com», inH20g 19.053 .119 4.741 .03 0 
P11 C3 Intake Vac,inH20v 16.684 .144 4.152 .036 
P12 C3 Blowby, inH20g .022 .003 .006 .001 
C3 Speed, RPM 2501.2 1.433 2501.2 1.433 
C3 Fuel Flow, Ib/hr 75.156 .020 34.090 .009 
C3 Smoke, V. 3.667 .151 3.667 .151 
Cell 3 Load, lb-ft 383.04 .328 519.33 .445 
Kl C3 Exhaust 1, F 764.23 .539 406.79 .300 
K2 C3 Exhaust 2, F 307.70 .290 430.94 .161 
K3 C3 Exhaust 3, F 915.92 .639 491.06 .355 
K4 C3 Exhaust 4, F 300.67 .522 427.04 ,290 
K5 C3 Exhaust 5, F 911.69 .407 483.72 .226 
K6 C3 Exhaust 6, F 926.72 .547 497.06 .304 
K7-C3 Exhaust Comm, F 434.21 .724 223.45 .402 
J1 C3 Water In, F 154.55 .112 68.033 .062 
J2 C3 Water Out, F 167.65 .137 75.360 .076 
J3 C3 Oil Sump, F 239.38 .213 115.49 .121 
J4 C3 Fuel In, F 39.547 .041 31.970 .023 
J5 C3 Inlet Air, F 100.76 .154 38.201 .035 
J6 C3 Airbox, F 181.18 .131 32.877 .073 
Horsepower 182.42 .189 136.01 .141 
Corrected Horsepower 191.56 .199 142.92 .148 
BSFC, lb/hp-hr .412 .000 .251 .000 
Corrected BSFC .392 .000 .239 ,000 
Relative Humidity 66.117 .393 66.117 .393 
Reference Pressure, inHg 35.600 120.56 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
8SFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DM 316 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.60 in-Hg 
2501 RPM 
383,0 lb-ft 
75.2 lb/hr 
132.38 bhp 
.412 lb/bhp-hr 

25.26 kwVcyl 
9.451 MPa 
482.6 kPa/deg 

39.7 Joules/deg 
1182.18 Joules 
72.3 V. 
37.3 V. 
33.5 V. 
6.6 degrees 
198.9 degrees 
11.04 J/degree 
30,2 degrees 

.21937 



871104.103130 AL-15299-F AL-12920-L DD6V53 4 
Dry Bulb Temperature, F 75.091 . 066 23.939 . 037 
Wet Bulb Temperature, F 66.878 . 040 19.377 . 022 
Pll-Baro <Vent>, "Hg ABS 29.071 . 001 98.446 . 002 
P3 C3 Fuel Pressure,psig 73.340 . 139 505.66 t . 3 01 
P4 C3 Oil Pressure, psig 48.218 . 014 332.45 . 099 
P5 C3 Airbox Pres., psig 2.714 . 010 18.714 . 066 
P10 C3 Exh Conn, inH20g 14.499 . 143 3.6 08 . 037 
P11 C3 Intake Vac,inH20v 13.623 . 085 3.390 . 021 
PI 2 C3 Blowby, inH20g . 016 . 003 .004 .001 
C3 Speed, RPM 2200.7 1 .269 2200.7 1 .269 
C3 Fuel Flow, lb/hr 69.732 . 038 31.630 . 017 
C3 Smoke, '/. 3.950 .204 3.950 .204 
Cell 3 Load, lb-ft 402,71 .370 546.00 1.179 
Kl C3 Exhaust 1, F 738.19 .340 392.33 . 139 
K2 C3 Exhaust 2, F 310.40 .461 432.44 .256 
K3 C3 Exhaust 3, F 932.02 .678 500. 01 .377 
K4 C3 Exhaust 4, F 783.45 .487 417.47 .271 
K'5 C3 Exhaust 5, F 942.33 .476 505.74 .265 
K6 C3 Exhaust 6, F 948.77 .550 509.32 .3 06 
K7-C3 Exhaust Comm, F 401.60 .481 205.33 .267 
J\    C3 Water In, F 153.78 . 144 67.655 . 08 0 
J2 C3 Water Out, F 167.45 . 137 75.250 . 076 
J3 C3 Oil Sump, F 239.96 .211 115.53 . 1 17 
J4 C3 Fuel In, F 89.242 . 069 31 .801 . 038 
J5 C3 Inlet Air, F 103.10 . 085 39.498 . 047 
J6 C3 Airbox, F 176.49 . 134 30.271 . 074 
Horsep iower 168.74 .395 125.31 .294 
Correc :ted Horsepower 177.62 .415 132.43 .31 0 
8SFC, lb/hp-hr .413 . 001 .251 . 001 
Correc :ted BSFC .393 . 001 .239 . 001 
Relative Humidity 65.486 . 122 65.436 . 122 
Reference Pressure, inHg 33.595 113.77 



NAVY HIGH 5PEED DIESEL - DETROIT DIESEL 6V-53N                 FILE : DN1313 
«ore : 93,4 mm 
Stroke : 114.3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : IS BTDC 
Crank angle Offset : 1SÖ.0 degrees 
Reference Pressure : 33.60 in-Hg 
Speed : 2201 RPM 
Load  : 4 02.7 lb-ft 
Fuel Flow : 69.7 lb/hr 
Brake Power : 168.76 bhp 
BSFC : .413 lb/bhp-hr 
indicated Power : 22.28 kW/cyl 
Peak Pressure ; 9.692 MPa 
Peak R3te of   Pressure Rise: 519.6 kPa/deg 
Peak Heat Release Rate : 47.1 Joules/deg 
Cumulative Heat Release : 1220.92 Joules 
Apparent Combustion Efficiency : 71,4 X 
Indicated Thermal Efficiency : 35.5 "i 
Brake Thermal Efficiency i            33.4 V. 
Ignition Delay : 6.3 degrees 
Centroid Phasing : 197.9 degrees 
Centroid Magnitude : 12.11 J/degree 
Sensitivity : 29.1 degrees 
Premixed/Diffusion Ratio :               .23429 



S71104.104806 AL-15299-F AL-12920-L DD6V53 4 
Dry Bulb Temperature, F 76.765 .094 24.870 .052 
Wet Bulb Temperature, F 67.433 .031 19.685 .017 
P11-Baro <Vent>, "Hg ABS 29.067 .000 98.433 .001 
P3 C3 Fuel Pressure,psig 70.872 .256 488.64 1.763 
P4 C3 Oil Pressure, psig 43.730 .016 301.51 .114 
P5 C3 Airbox Presr., psig 1.831 .009 12.627 .064 
P10 C3 Exh Com», inH20g 9.316 .146 2.313 .036 
P11 C3 Intake Vac,inH20v 9.689 .043 2.411 .011 
P12 C3 Blowby, inH20g .009 .002 .002 .001 
03   Speed, RPM 1800.3 1.233 1800.3 1.233 
C3 Fuel Flow, lb/hr 61.270 .081 27,791 .037 
C3 Smoke, V. 16.369 .156 16.369 .156 
Cell 3 Load, lb-ft 404.27 .557 548.12 .755 
Kl C3 Exhaust 1, F 673.79 .378 356.55 .210 
K2 C3 Exhaust 2, F 778.36 .398 414.64 .221 
K3 C3 Exhaust 3, F 867.44 .634 464.13 .352 
K4 C3 Exhaust 4, F 747.08 .526 397.27 .292 
K5 C3 Exhaust 5, F 923.13 .601 495.07 .334 
K'6 C3 Exhaust 6, F 934.48 .458 501.38 .255 
K7-C3 Exhaust Comm, F 369.81 .490 187.67 .272 
J1 C3 Water In, F 154.65 .341 68.140 .189 
J2 C3 Water Out, F 168.85 ,225 76,027 .125 
J3 C3 Oil Sump, F 235.26 .149 112.92 .083 
J4 C3 Fuel In, F 87.984 .075 31.102 .042 
J5 C3 Inlet Air, F 101.38 ,291 38.543 .162 
J6 C3 Airbox, F 161.62 .156 72.012 .087 
Horsepower 138.58 .263 103,32 .196 
Corrected Horsepower 145.67 ,277 108.6t ,206 
BSFC, lb/hp-hr .442 .001 .269 .000 
Corrected BSFC ,421 ,001 .256 .000 
Relative Humidity 62.012 .232 62.012 .232 
Reference Pressure, inHg 32.084 108.65 



NHVV HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
•~uel Flow : 
brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 
remixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.08 in-Hg 
1300 RPM 
404.3 lb-ft 
61.3 lb/hr 
138.56 bhp 
.442 lb/bhp-hr 

17.83 
9 . 779 
6 01 .5 

60. 
1 184 

FILE DM132 0 

94 
V. 

kwVcyl 
MPa 
kPa/deq 
6 Joules/deg 

Joules 
64.4 
32.3 
31.2 V. 
6.1 degrees 
196.4 degrees 
12.41 J/degree 
28.3 deqrees 

.21575 



371 1 0' 1.11 0446 AL-1529* ?-F t ̂ L-12920-L DD6V53 4 
Dry Bulb Temperatur«, F 76.785 .288 24.881 . 160 
Wet Bulb Temperature, F 67.124 . 187 19.513 . 1 04 
P11-Baro <Vent>, "Hg ABS 29.062 . 000 93.416 . 001 
P3 C3 Fuel Pressure,psig 69.203 . 076 477.14 .524 
P4 C3 Oil Pressure, psig 33.142 . 012 228.51 . 080 
P5 C3 Airbox Pres., psig 1 .272 . 008 8.768 . 054 
PfO C3 Exh Com«, inH20g 5. 176 . 196 1 .288 . 049 
P11 C3 Intake Vac,inH20v 6.516 . 039 1 .621 . 01 0 
PI 2 C3 Blowby, inH20g . 002 . 001 .001 . 000 
C3 Speed, RPM 1400.9 .784 1400.9 .734 
03 Fuel Flow, Ib/hr 52,370 .063 23.755 . 031 
C3 Smoke, 'A 44.968 .753 44.968 .753 
Cell 3 Load, lb-ft 378.89 1 . 158 513.71 1 .571 
Kl C3 Exhaust 1, F 621.25 .309 327.36 . 172 
K2 C3 Exhaust 2, F 696.02 .415 368.90 .231 
K3 C3 Exhaust 3, F 786.64 .377 419.25 .209 
K4 C3 Exhaust 4, F 669.66 .412 354.25 .229 
K'5 C3 Exhaust 5, F 818.45 1 .311 436.92 .723 
K6 C3 Exhaust 6, F 772.69 .628 411.50 .349 
K7-C3 Exhaust Coffin, F 338.29 .319 170.16 . 177 
•J1 C3 Water In, F 153.01 . 093 67.226 . 054 
J2 C3 Water Out, F 168.71 . 094 75.943 . 052 
J3 C3 Oil Sump, F 235.29 . 096 112.94 . 053 
J4 C3 Fuel In, F 86,384 . 104 30.213 . 058 
J5 C3 Inlet Air, F 99.879 . 117 37.710 . 065 
J6 C3 Airbox, F 158.29 .205 70.163 .114 
Horsepower 1 01 .07 .347 75.352 .259 
Corrected Horsepower 1 06.07 .365 79.035 .272 
BSFC, lb/hp-hr .513 .002 .315 . 001 
Corrected BSFC .494 . 002 .300 . 001 
Relative Humidity 60.815 .345 60.815 .345 
Reference Pressure,   inHg 31 .172 105.56 



!AVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1322 
Bore ! 
Stroke ! 
Displacement : 
Compression Ratio : 
Injection Timing ! 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 

Premixed/Diffusion Ratio : 

98.4 mm 
H4.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.ö degrees 
31.17 in-Hg 
1401 RPM 
373.9 lb-ft 
52.4 lb/hr 
10!.07 bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
4 Joules/deq 

Joules 

.513 
13.64 
1 0. 03 
666. 0 

72 
1 131 
58.5 

99 

28 

5.3 degrees 
194.9 degrees 
13.63 J/degree 
27,7 degrees 

.19116 



DETROIT DIESEL 6V-53N LOG SHEET 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JK-FUEL DATE^a^PAGE J2_ 
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371 104 \. 130235 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 79.172 . 028 26.2 07 . 016 
wet Bulb Temperature, F 67.687 .015 19.826 . 008 
Pll-Baro <Vent>, "Hg ABS 29.012 . 001 98.246 . 003 
P3 C3 Fuel Pressure,psig 70.329 . 127 484.90 .873 
P4 C3 Oil Pressure, psig 52.049 ■ 086 358.86 .595 
P5 C3 Airbox Pres., psig 4.905 . 025 33.320 , 171 
P10 C3 Exh Comm, inH20g 24.664 .216 6. »37 . 054 
P11 C3 Intake Vac,inH20v 20.924 . 149 5.207 .037 
PI 2 C3 Blowby, inH20g . 046 . 001 . 01 1 . 000 
C3 Speed, RPM 2799.8 1 .203 2799.3 1 .203 
03   Fuel Flow, lb/br 98.426 . 136 44.645 . 062 
C3 Smoke, 'A 4.849 . 183 4.349 . 133 
Cell 3 Load, lb-ft 382.60 .640 513.74 .363 
Kl C3 Exhaust 1, F 809.63 1 . 086 432.02 .603 
K2 C3 Exhaust 2, F 861.43 .367 460.30 .204 
K3 C3 Exhaust 3, F 968.43 .715 520.24 .397 
K4 C3 Exhaust 4, F 888.07 .857 475.59 .476 
K5 C3 Exhaust 5, F 990.99 .576 532.77 .32 0 
K6 C3 Exhaust 6, F 998.81 .817 537.12 .454 
K7-C3 Exhaust Comm, F 474.46 1 . 068 245.81 .593 
J1 C3 Water In, F 156.60 .333 69.220 . 135 
J2 C3 Water Out, F 170.09 .335 76.715 . 186 
J3 C3 Oil Sump, F 247.89 .365 119.94 .203 
J4 C3 Fuel In, F 93.359 . 089 34.083 . 049 
J5 C3 Inlet Air, F 102.43 .285 39. 127 . 159 
J6 C3 Airbox, F 197.03 . 198 91.683 .110 
Horsepower 203.96 .367 152.07 .274 
Corrected Horsepower 2t4.89 .387 160.21 .233 
BSFC, lb/hp-hr .483 .001 .294 . 001 
Corrected BSFC .458 . 001 .279 . 001 
Relative Humidity 55.564 . 076 55.564 . 076 
Reference Pressure, inHg 37.46 0 126.85 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premi xed/'Dif fusion Ratio : 

DIESEL 6V-53N 
9S.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 deqrees 
37.46 in-Hg 
2300 RPM 
332.6 lb-ft 
93.4 lb/hr 

203.98 bhp 
.432 lb/bhp-hr 

28.65 kW/cyl 
9.607 MPa 
452.3 kPa/deg 

37.8 Joules/deg 
1226.32 Joules 
65.2 'A 
32.6 •/. 
28.9 •/. 
6.7 degrees 
199.3 degrees 
10,62 J/degree 
30.6 deqrees 

.21901 

FILE DNi 



371104.131918 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 79.627 .207 26.460 .115 
biet Bulb Temperature, F 67.874 .104 19.930 .058 
Pll-Baro <Vent>, "Hg ABS 29.002 .000 98.2J3 .001 
P3 C3 Fuel Pressure,psig 63.557 ,122 472.69 .842 
P4 C3 Oil Pressure, psig 49.332 .147 340.13 1.013 
P5 C3 Airbox Pres,, psig 3.837 .015 26.452 .101 
P10 C3 Exh Comm, inH20g 20.140 .199 5.012 .050 
P11 C3 Intake Vac,inH20v 17.559 .144 4,369 .036 
P12 C3 Blowby, inH20g .027 .001 .007 .000 
C3 Speed, RPM 2502.9 1,576 2502.9 1.576 
C3 Fuel Flow, lb/hr 92.656 .123 42.028 .056 
C3 Smoke, V. 6.775 .124 6.775 .124 
Cell 3 Load, lb-ft 409.63 1.054 555.38 1.429 
Kl C3 Exhaust 1, F 832.05 .832 444.47 .462 
K2 C3 Exhaust 2, F 898.17 .623 48t.21 .346 
K3 C3 Exhaust 3, F 1006.1 .670 541.18 .372 
K4 C3 Exhaust 4, F 873.09 .456 467.27 .253 
K5 C3 Exhaust 5, F 1012.7 .493 544.82 .274 
K6 C3 Exhaust 6, F 1018.9 .703 548.29 .391 
K7-C3 Exhaust Comm, F 462.64 .666 239.24 .370 
J1 C3 yater In, F 152.29 .707 66.827 .393 
J2 C3 Water Out, F 166.97 .796 74.981 .442 
J3 C3 Oil Sump, F 249.19 .692 120,66 .334 
J4 C3 Fuel In, F 93.697 .018 34.276 .010 
J5 C3 Inlet Air, F 103.07 .140 39.484 .073 
J6 C3 Airbox, F 193.35 .339 39.633 .139 
Horsepower 195.21 .590 145.55 .44 0 
Corrected Horsepower 2 05.87 .622 153.49 .464 
BSFC, lb/hp-hr .475 .00! .289 .001 
Corrected BSFC .450 .001 .274 .001 
Relative Humidity 54.891 ,266 54.391 .266 
Reference Pressure, inHg 35.522 120.29 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DHL 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure i 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.52 in-Hq 
2503 RPM 
409.6 lb-ft 
92.7 lb/hr 
195.21 bhp 
.475 Ib/bhp-hr 

26.77 kwYcyl 
9.771 MPa 
470.3 kPa/deg 

38.9 Joules/deq 
1 264 . 91 Joules 
63, ,8 y. 
32, ,3 y 
29, ,3 V. 
6 , , 0 degrees 
199.* \   degrees 
1 1 , ,22 ! J/degree 
31 , 6 degrees 

19 074 



371104.133223 AL-16090-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperatur«, F 
Pi^-Baro   <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/'hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 Exhaust 1, F 
C3 Exhaust 2, F 
C3 Exhaust 3, F 
C3 Exhaust 4, F 
C3 Exhaust 5, F 
C3 Exhaust 6, F 

K7-C3 Exhaust Com», F 
Jl C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L DD6V53N 
81.067 .22! 27.259 
63.304 . 065 2 0.169 
28.994 . 000 98.134 
69.499 . 139 479.18 
53.360 . 109 367.90 
3.602 . 017 24.336 
16.089 . 153 4. 004 
18.062 . 147 4.495 

. 022 . 001 .006 
2501.1 .373 2501 . 1 
62.096 . 091 28.166 
-.651 . 118 -.651 

287.09 .813 389.24 
592.69 .511 31 1 .50 
632.89 .297 333.33 
711.59 .366 377.55 
638.63 .751 337.01 
710.43 .523 376.91 
720.02 .467 382.23 
353.03 2. 101 178.35 
159.67 .681 70.926 
17 0.35 .707 76.859 
229.98 .278 109.99 
92.090 . 059 33.333 
100.28 .520 37.933 
169.32 .434 76.288 
136.72 .385 101.93 
143.86 .405 107.26 

.454 .001 .276 

.432 . 001 .263 
52.308 .447 52.3 08 
34.999 118.52 

4 
. 123 
. 036 
, 001 
,962 
.750 
. 1 13 
. 033 
, 037 
, 000 
,373 
, 041 
, 113 
, 1 02 
,234 
, 165 
,203 
,417 
,291 
259 
167 
37S 
393 
155 
033 
289 
269 
287 
302 
001 
001 
447 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1328 
bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
bSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
entroid Phasing : 
entroid Magnitude : 

Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
35.00 in-Hq 
25 01 RPM 

6; 2.1 lb/hr 
t3. S.72 bhp 
.454 lb/bhp-hr 

19 .73 kwVcyl 
3.566 MPa 
529.4 kPa/deg 

43.9 Joules/deg 
393.922 Joules 
67 .6 X 
35 .7 "/. 
30 .7 y. 
3 .8 degrees 
197.2 degrees 
1 0 .73 J/degree 
26 .5 degrees 

.33093 



371104.135938 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 81.224 .143 27.346 .080 
wet Bulb Temperature, F 63.427 .060 20.237 .033 
Pll-Baro <Vent>, "Hg ABS 28.978 .001 98.130 .002 
P3 C3 Fuel Pressure,psig 66.379 .144 457.66 .996 
P4 C3 Oil Pressure,   psig 47.683 .032 328.76 .220 
P5 C3 Airbox Pres., psig 2.742 .009 13.905 .061 
P10 C3 Exh Comm, inH20g 15.311 .133 3.810 .047 
P11 C3 Intake Vac,inH20v 15.036 .057 3.742 .014 
P12 C3 Blowby, inH20g .024 .001 .006 .000 
C3 Speed, RPM 2201.7 1.855 2201.7 1.355 
C3 Fuel Flow, lb/hr 84.635 .076 38.390 .034 
C3 Smoke, V. 10.865 .249 10.865 .249 
Cell 3 Load, lb-ft 425.40 .422 576.77 .572 

Exhaust 1, F 730.25 .518 415.70 .238 
Exhaust 2, F 868.15 .421 464.53 .234 
Exhaust 3, F 991.94 .651 533.30 .362 
Exhaust 4, F 828.22 .421 442.35 .234 
Exhaust 5, F 1003.4 .294 539.64 .163 
Exhaust 6, F 1010.2 .438 543.46 .243 
Exhaust Com«, F 425.38 .460 213.55 .255 
Water In, F 153.32 .102 67.402 .056 
Water Out, F 167.43 .117 75.236 .065 
Oil Sump, F 241.72 .222 116.51 .123 
Fuel In, F 91.663 .085 33.146 .047 
Inlet Air, F 101.37 .170 38.538 .095 
Airbox, F 186.94 .233 86.080 .129 

Horsepower 178.33 .216 132.96 .161 
Corrected Horsepower 187.96 .227 140.14 .169 
BSFC, lb/hp-hr .475 .001 .289 .000 
Corrected BSFC .450 .001 .274 .000 
Relative Humidity 52.287 .243 52.287 .243 
Reference Pressure, inHg 33.455 113.29 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
,U C3 
J2 C3 
J3 C3 
J4 C3 
,!5 C3 
,16 C3 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
33.46 in-Hg 
2202 RPM 
425.4 lb-ft 
34.6 Ib/hr 
173.36 bhp 
.474 lb/bhp-hr 

23.23 kUI/cyl 
9.995 MPa 
525.9 kPa/deg 

47.8 Joules/deg 
1265.69 Joules 
61.5 V. 
3 0.8 V. 
29.4 V. 
6.4 degrees 
197.6 degrees 
12.33 J/degree 
29.1 degrees 

.22024 

FILE : DN1330 



D 

Ö?1104.141444 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 80.894 .255 27.163 .142 
Ue't Bulb Temperature, F 67.755 .077 19.364 .043 
11-Baro <Vent>, "Hg ABS 28.975 .000 98.121 .001 

P3 C3 Fuel Pressure,psig 67.986 .098 468.75 .678 
P4 C3 Oil Pressure, psig 51.504 ,017 355.11 .118 
P5 C3 Airbox Pres., psig 2.522 .008 17.383 .055 
P10 C3 Exh Comm, inH20g 10.748 .219 2.675 .055 
P11 C3 Intake Vac,inH20v 15.485 .087 3.853 .022 
12 C3 Blowby, inH20g .014 .001 .004 .000 

C3 Speed, RPM 2201.6    1.227   2201.6    1.227 
C3 Fuel Flow, lb/hr        44.056     .066   19.933     .030 
C3 Smoke, V. -2.239     .175   -2.239     .175 
Cell 3 Load, lb-ft 225.96     .852   306.35    1.155 

.438 

.388 

.486 

.621 

.572 

.734 

.690 

. 081 

. 071 

. 091 
. 045 
. 060 
. 032 

Horsepower 94.720     .375   70.621     .280 
Corrected Horsepower       99.634     .395   74.284     .294 
BSFC, lb/hp-hr .465     .002     .283     .001 
Corrected BSFC .442     .002     .269     .001 
Relative Humidity 51.004     .445   51.004     .445 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
YA C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

80.894 .255 27.163 
67.755 . 077 19.364 
28.975 . 000 93.121 
67.986 . 098 463.75 
51.504 .017 355.11 
2.522 . 008 17.383 
10.748 .219 2.675 
15.485 .087 3.853 

. 014 . 001 .004 
2201 .6 1 .227 2201.6 
44.056 . 066 19.933 
-2.239 . 175 -2.239 
225.96 .852 306.35 
507.43 .788 264.13 
527.08 .698 275.05 
579.59 .874 304.21 
514.14 1.118 267.35 
567.91 1 .029 297.73 
567.41 1 .41 1 297.45 
297.71 1 .242 147.61 
159.33 . 146 70.736 
168.86 . 127 76.036 
223.94 .163 106.63 
91.159 . 081 32.866 
99.824 . 109 37.68 0 
162.60 . 058 72.556 
94.720 .375 70.621 
99.634 .395 74.284 

.465 . 002 .283 

.442 .002 .269 
51.004 .445 51.004 
32.971 111.65 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/'Diffusion Ratio : 

FILE DM 332 
93.4 mm 
114.3 mm 
5217 .9 cc 

21.0 to 1 
IS BTDC 

130. 0 degrees 
32.97 in-Hq 
2202 RPM 
226 . 0 lb-ft 
44. 1 lb/hr 
94.75 bhp 
,465 lb/bhp-hr 

13.52 kwVcyl 
7.961 MPa 
6 09.9 kPa/deg 

63 .7 Joules/deg 
7 03.7 14 Joules 
66. 1 ; y 

34.3 X 
29.9 ; i 
10.0 degrees 
194.9 degrees 
12. 08 J/degree 
22.9 degrees 

.43542 



371104.143615 AL-16090-F AL-12920-L DD6V53N 4 
Dry   Bulb Temperatur«, F 81.510 .096 27.506 .053 
Wet Bulb Temperature, F 68.320 .104 20.178 .058 
PM-Baro <Vent>, "Hg ABS 28.973 .000 98.112 .001 
P3 C3 Fuel Pressure,psig 64.230 .051 442.85 .351 
P4 C3 Oil Pressure, psig 43.479 .033 299.78 .227 
P5 C3 Airbox Pres., psig 1.835 .011 12.653 .079 
P10 C3 Exh Com«, inH20g 9.602 .127 2.389 .032 
P11 C3 Intake Vac,inH20v 11.073 .052 2.755 .013 
P12 C3 Blowby, inH20g .008 .002 .002 .000 
C3 Speed, RPM 1799.5 1.276 1799.5 1.276 
C3 Fuel Flow, lb/hr 73.480 .261 33.330 .118 
C3 Smoke, V. 37.234 .376 37.234 .376 
Cell 3 Load, lb-ft 411.65 .678 558.12 .919 
Kl C3 Exhaust 1, F 707.74 .966 375.41 .537 

Exhaust 2, F 826.44 .319 441.35 .177 
Exhaust 3, F 903.27 .752 484.04 .413 
Exhaust 4, F 743.37 .596 397.98 .331 
Exhaust 5, F 933.33 1.451 500.74 .306 
Exhaust 6, F 927.32 1.014 497.40 .563 
Exhaust Com», F 384.15 .454 195.64 .252 
Water In, F 152.81 .167 67.115 .093 
Water Out, F 167.41 .142 75.226 .079 
Oil Sump, F 235.59 .240 113.11 .133 
Fuel In, F 89.527 .065 31.959 .036 
Inlet Air, F 103.09 .153 39.495 .085 
Airbox, F 163.37 .110 73.264 .061 

Horsepower 141.04 .247 105.16 .184 
Corrected Horsepower 148.87 .260 110.99 .194 
BSFC, lb/hp-hr .521 .002 .317 .001 
Corrected BSFC .494 .002 .300 .001 
Relative Humidity 51.174 .209 51.174 .209 
Reference Pressure, inHg 31.895 103.01 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
•J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53H FILE DN1334 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ! 
Srake Power : 
3SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency 
indicated Thermal Efficiency : 
Srake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity : 
Preraixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
31.90 in-Hq 
1800 RPM 
411.7 lb-ft 
73.5 lb/hr 
141.10 bhp 
.521 lb/bhp-hr 

13.13 kwVcyl 
10.12 MPa 
662.9 kPa/deg 

70.6 Joules/deq 
1216.44 Joules 
55.6 V. 
27,6 '/. 
26.7 V. 
5 , 3 degrees 
196.3 degrees 
13.21 J/degree 
28.5 degrees 

.20257 



371104.145008 AL-16090-F AL-12920-L DD6V53N 4 
Dry   Bulb Temperature, F 81.803 .126 27.668 .070 
Uet Bulb Temperature, F 68.552 .025 20.307 .014 
P11-Baro <Vent>, "Hg ABS 28.972 .000 98.111 .001 
P3 C3 Fuel Pressure,psig 66.102 .061 455.76 .424 
P4 C3 Oil Pressure, psig 46.138 .008 318.11 .054 
P5 C3 Airbox Pr*s.,   psig 1.587 .007 10.939 .046 
P10 C3 Exh Comm, inH20g 7.169 .078 1.784 .019 
P11 C3 Intake Vac,inH20v 11.428 .063 2.844 .016 
P12 C3 Blowby, inH20g .005 .001 .001 .000 
C3 Speed, RPM 1799.8 .757 1799.8 .757 
03 Fuel Flow, lb/hr 41.455 .206 13.804 .094 
C3 Smoke, 'A -1.129 .470 -1.129 .470 
Cell 3 Load, lb-ft 277.02 .735 375.59 .997 
Kl C3 Exhaust 1, F 506.35 .450 263.53 .250 
K2 C3 Exhaust 2, F 544.76 .477 284.87 .265 
K3 C3 Exhaust 3, F 602.00 .749 316,67 .416 
K4 C3 Exhaust 4, F 527.96 .461 275.53 .256 
K5 C3 Exhaust 5, F 641.42 .445 338.57 .247 
K6 C3 Exhaust 6, F 618.12 .405 325.62 .225 
K7-C3 Exhaust Comm, F 293.96 1.047 145.53 .581 
J1 C3 Water In, F 157.06 .135 69.480 .075 
J2 C3 Water Out, F 167.55 .156 75.303 .087 
J3 C3 Oil Sump, F 220.92 ,)?1 104.95 .095 
J4 C3 Fuel In, F 88,573 .026 31.430 .014 
J5 C3 Inlet Air, F 102.51 .111 39.172 .062 
J6 C3 Airbox, F 152.53 .144 66.962 .080 
Horsepower 94.934 .234 70.781 .174 
Corrected Horsepower 100.17 .247 74.685 .184 
BSFC, lb/hp-hr .437 .003 .266 .002 
Corrected BSFC .414 .002 .252 .001 
Relative Humidity 51.139 .284 51.139 .284 
Reference Pressure, inHg 31.362 106.20 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DMi336 
yore : 
itrotce : 
Displacement s 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC : 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.36 in-Hg 
1300 RPM 
277.0 lb-ft 
41.5 lb/hr 
94.94 bhp 
.437 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
9 Joules/deq 

Joules 

12. 06 
3.249 
641 .7 

67 
770. 
62.4 
32.5 
31 .9 
8.9   degrees 

193.4   degrees 
12.46   .Vdegree 
22.5   degrees 

.3940? 

'63 
V. 
V. 
v 



371»04.152333 AL-1609Q-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 81.849 .278 27.694 .154 
Wet Bulb Temperature, F 68.440 .069 20.244 .038 
P11-Baro <Vent>, "Hg ABS 28.969 .000 98.099 .001 
P3 C3 Fuel Pressure,psig 67.044 .084 462.25 .577 
P4 C3 Oil Pressure, psig 47.954 .031 330.63 .214 
P5 C3 Airbox Pres., psig 1.586 .006 10.933 .040 
P10 C3 Exh Comm, inH20g 5.369 .106 1.336 .026 
P11 C3 Intake Vac,inH20v 11.507 .043 2.863 .011 
P12 C3 Blowby, inH20g .003 .002 .001 .000 
C3 Speed, RPM 1799.6    1.673   1799.6    1.673 
C3 Fuel Flow, lb/hr 25.923 .043 11.758 .020 
C3 Smoke, V. -2.195     .530   -2.195     .530 
Cell 3 Load, lb-ft 148.07    3.070   200.76    4.162 

053 
I 41 
161 
080 
237 
283 
229 
149 
1 06 
098 
030 
052 
087 

Horsepower 50.737    1.095   37.828      .816 
Corrected Horsepower 53.473 1.154 39.868 .860 
BSFC, lb/hp-hr .511     .012     .311     .007 
Corrected BSFC .485     .011      .295     .0 07 
Relative Humidity 50.663      .523   50.663      .523 
Reference Pressure:,    inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
r-. i -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

81.849 .278 27.694 
68.440 . 069 20.244 
28.969 . 000 98.099 
67.044 . 084 462.25 
47.954 .031 330.63 

1 .586 . 006 10.933 
5.369 . 106 1 .336 

\^  .507 . 043 2.863 
. 003 . 002 .001 

1799.6 1 .673 1799.6 
25.923 .043 11.758 
-2.195 .530 -2.195 
148.07 3. 070 200.76 
396.04 .095 202.25 
401.51 .253 205.28 
439.66 .290 226.43 
375.11 . 144 190.61 
395.05 .426 201.70 
396.53 .509 202.52 
212.29 .412 100.16 
162.22 .268 72.345 
170.76 . 192 77.091 
211.03 . 176 99.459 
88.219 . 054 31.233 
101.20 . 093 38.445 
143.93 . 156 62,181 
50.737 1 .095 37.828 
53.473 1 . 154 39.868 

.511 .012 .311 

.485 .011 .295 
50.663 .523 50.663 
31.351 106.17 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bors : 98.4 mm 
Stroke : 114.3 mm 
Displacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 18 BTDC 
Crankangle Offset .' 130.0 degrees 
Reference Pressurs    : 31.35 in-Hg 
Speed : 1300 RPM 
Load  : 143.1 lb-ft 
Fuel Flow : 25.9 lb/hr 
Brake Power : 50.76 bhp 
8SFC : .510 lb/bhp~hr 
Indicated Power : 8,05 kW/cul 
Peak Pressure : 7.237 MPa 
f^eak Rate of Pr&ssure.   Rise: 713.3 kPa/deg 
Peak Heat Release Rate : 30.0 Joules/deg 
Cumulative Heat Release 506.751 Joules 
Apparent Combustion Efficiency : 65.3 V. 
Indicated Thermal Efficiency : 34.8 V. 
Brake Thermal Efficiency i 27.3 V. 
Ignition Delay : 10.6 degrees 
Centroid Phasing : 192.2 degrees 
Centroid Magnitude : 15.41 0/degree 
Sensitivity : 19.5 degrees 
Premixed/Diffusion Ratio s .54440 

FILE DN1338 



371t04.153304 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperatur«, F    82.322 .150 27.957 .083 
Wet Bulb Temperature, F    68.699 .032 2 0.338 .018 
PM-Baro <V«nt>, "Hg ABS   28.968 .000 98.095 .001 
P3 C3 Fuel Pressure,psig   67.425 .078 464.33 .537 
P4 C3 Oil Pressure, psig   43.632 .020 335.31 .135 
P5 C3 Airbox Pres., psig    1.616 .008 11.139 .054 
P10 C3 Exh Comm, inH20g     4.697 .126 1.169 .031 
P11 C3 Intake Vac,inH20v   11.462 .054 2.352 .014 
PJ2 C3 Blowby, inH20g        .006 .002 .002 .000 
C3 Speed, RPM               1799.6 1.015 1799.6 1.015 
C3 Fuel Flow, lb/hr        19.765 .532 8.965 .264 
C3 Smoke, '/.                                          -1.351 1.425 -1.351 1.425 
Cell 3 Load, lb-ft          99.484 .625 134.88 .847 

363.60 .232 184.22 .129 
361.40 .377 133.00 .209 
391.53 .269 199.74 .149 
313.08 .307 156,15 .171 
313.45 .380 156.36 .211 
322.73 .467 161.52 .259 
202.23 .645 94.574 .358 
160.03 .227 71.127 .126 
167.62 .177 75.343 .099 
207.60 .218 97.558 .121 
38.105 .032 31.170 .018 
101.62 .049 33.677 .027 
143.71 .115 62.063 .064 

Horsepower                  34.088 ,227 25.415 .169 
Corrected Horsepower       35.946 .240 26.800 .179 
BSFC, lb/hp-hr                .580 .020 .353 .012 
Corrected BSFC                .550 .019 .335 .011 
Relative Humidity          50.242 .298 50.242 .293 
Reference Pressure, inHg   31.414 106.38 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N Fli DH134Ö 
yore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3   mm 
5217.9   c<z 

21.0   to   1 
18 BTDC 

130.0 degrees 
31.41 in-Hg 
1300 RPM 
99.5 lb-ft 
19.8 lb/hr 
34.10 bhp 
.531 lb/bhp-hr 
6.77 kUI/cyl 

6.957 MPa 
708.6 kPa/deg 

80,0 Joules/deq 
427.524 Joules 
72.6 K 
33.3 V. 
24 . 0 y. 
11.0 degrees 
192.0 degrees 
15,99 J/degree 
19.0 degrees 

.57832 



871 1 04 M55249 AL-16C 190-F AL-12920-L DD6V53N 4 
Dry Bulb Temperatur« !,  F 82.886 .081 28.270 . 045 
Wet Bulb Temperature £, F 68.948 .043 20.527 . 024 
Pll-Baro <Vent>, "Hg ABS 28.965 . 000 98.086 . 001 
P3 C3 Fuel Pressure, psig 63.253 . 066 436.11 .453 
P4 C3 Oil Pressure, psig 33.352 . 038 229.95 .261 
P5 C3 Airbox Pres., psig 1 .248 .009 8.603 .064 
P10 C3 Exh Conn, inH20g 4.965 . 157 1 .236 . 039 
P11 C3 Intake Vac,inH20v 7.942 .020 1 .976 .005 
PI 2 C3 Blowby, inH20g .003 . 001 .001 . 000 
C3 Spaed, RPM 140).3 1 . 147 1401 .3 1 . 147 
C3 Fuel Flow, lb/hr 62.963 . 186 28.560 .084 
C3 Smoke, '/. 70.444 .797 70.444 .797 
Cell 3 Load, lb-ft 374.67 1 .937 507.98 2.627 
K1 C3 Exhaust 1, F 623.03 .510 328.35 .283 
K2 C3 Exhaust 2, F 702.45 1 . 185 372.47 .659 
K3 C3 Exhaust 3, F 788.54 .754 420.30 .419 
K4 C3 Exhaust 4, F 634.31 5.308 334.62 2.949 
K5 C3 Exhaust 5, F 777.43 .687 414.13 .381 
K6 C3 Exhaust 6, F 740.27 2.516 393.48 1 .398 
K7-C3 Exhaust Comm, F 334.54 .920 168.08 .51 1 
J1 C3 Water In, F 152.90 . 086 67.169 . 048 
J2 C3 Water Out, F 168.41 . 086 75.781 . 048 
J3 C3 Oil Sump, F 232.79 . 199 111.55 .110 
J4 C3 Fuel In, F 86.957 . 058 30.532 . 032 
J5 C3 Inlet Air, F 103.24 . 036 39.579 . 020 
J6 C3 Airbox, F 159.71 .239 70.948 . 133 
Horsepower 99.964 .548 74,531 .409 
Corrected Horsepower 105.58 .579 78.720 .432 
BSFC, lb/hp-hr .630 .005 .383 .003 
Corrected BSFC .596 . 005 .363 . 003 
Relative Humidity 49.568 . 094 49.568 . 094 
Reference Pressure, inHg 30.921 104.71 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE DN1342 
93.4 mm 
114.3 mm 
5217 .9 cc 

21.0 to 1 
13 BTDC 

13 0,0 degrees 
30.92 in-Hg 
1401 RPM 
374.7 lb-ft 
63. 0 lb/hr 
99.35 bhp 
.630 lb/bhp-hr 

13.85 kWVcyl 
1 0.47 MPa 
733. 0 kPa/deg 

83 .4 Joules/deq 
1204.98 Joules 
50. o ; >m 

24.6 ; / 
22. 1 " > 
5.1 degrees 
194.3 degrees 
15. 18 J/degree 
27.2 degrees 

.18641 



871104.160409 AL-16090-F AL-12920-L DD6V53N              4 
Dry Bulb Temperatur«, F 82.205 .141 27.992 .078 
Wet Bulb Temperature, F 68.463 .033 20.257 .018 
PM-Baro <Vent>, "Hg ABS 28.964 .000 98.085 .001 
P3 C3 Fuel Pressurelpsig 65.939 .068 454.63 .466 
P4 C3 Oil Pressure, psig 38.871 .076 268.01 .525 
P5 C3 Airbox Pres,, psig 1.170 .005 8.063 .035 
P10 C3 Exh Comra, inH20g 1.797 .090 .447 .022 
P11 C3 Intake Vac,inH20v 8.030 .045 1.998 .011 
P12 C3 Blowby, inH20g .001 .000 .000 .000 
C3 Speed, RPM 1401.9 .607 1401.9 .607 
C3 Fuel Flow, lb/hr 16.543 .022 7.504 .010 
C3 Smoke, V. -1.727 .076 -1.727 .076 
Cell 3 Load, lb-ft 100.48 .464 136.23 .629 
Kl C3 Exhaust 1, F 353.78 .274 178.77 .152 
K2 C3 Exhaust 2, F 334.33 ,655 167.96 .364 
K3 C3 Exhaust 3, F 368.00 .316 186.67 .176 
K4 C3 Exhaust 4, F 266.42 2.309 130.23 1.283 
K5 C3 Exhaust 5, F 283.59 .295 139.77 .164 
K6 C3 Exhaust 6, F 298.90 .262 148.28 .146 
K7-C3 Exhaust Com«, F 228.74 2.900 109.30 1.611 
J1 C3 Water In, F 157.10 .304 69.499 .169 
J2 C3 Water Out, F 167.48 .333 74.157 .185 
J3 C3 Oil Sump, F 205.92 .374 96.623 .208 
J4 C3 Fuel In, F 37.520 2.827 30.844 1.571 
J5 C3 Inlet Air, F 103.13 .043 39.516 .024 
,16 C3 Airbox, F 143.76 .294 64.864 ,163 
Horsepower 26.820 .127 19.996 .095 
Corrected Horsepower 28.316 .134 21.111 .100 
BSFC, lb/hp-hr .617 .003 .375 .002 
Corrected BSFC .584 .002 .355 .001 
Relative Humidity 49.806 .275 49.806 .275 
Reference Pressure, inHg 30.756 104.15 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53H FILE DN1344 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98,4 mm 
114.3 mm 
5217 .9 cc 

21.0 to 1 
13 BTDC 

1 80 . Ö degrees 
30.76 in-Hg 
1402 RPM 
1 00. 5 lb-ft 
16.5 lb/hr 
26.83 bhp 
.615 lb/bhp-hr 
4.99 kW/cyl 

6.837 MPa 
772.3 kPa/deg 

89 ■ 0 Joules/deg 
412.915 Joules 
65.5 ? / 

33.9 ? / 
22.6 V. 
10.2 degrees 
190.7 degrees 
13.93 J/degree 
13.5 deqrees 

.54906 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JL-FUEL D ATEllMLP AGE 2L- 

Operotor    frt. 
Time £ 
Test Hour 
Speed, RPM 
Lood. Ib-ft 
Fuel Flow, Ib/hr 
Exh. Opocity. % 

TEMPERATURES. PEG. F 
Exhouat Cyl. L1 
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Woter In 
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Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gallery 
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371105.09254? AL-15299-F AL-12920-L DD6V53N               4 
Ory   Bulb Temperature, F 74.242 .030 23.468 .01? 
Wet Bulb Temperature, F 64.087 .025 17.826 .014 
Pll-Baro <Vent>.. "Hg ABS 29.192 .001 98.857 .002 
P3 C3 Fuel Pressure,psig 76.617 .410 528.25 2.825 
P4 C3 Oil Pressure, psig 53,145 .019 366.42 .129 
P5 C3 Airbox Pres., psig 4.862 .010 33.659 .069 
P10 C3 Exh Com». inH20g 21.966 .203 5.466 .050 
P11 C3 Intake Vac,inH20w 18.838 .089 4.688 .022 
P12 C3 Blowby, inH20g .019 .007 .005 .002 
C3 Speed, RPM 2800.1 1.761 2800.1 1.761 
C3 Fuel Flow, lb/hr 79.988 .126 36.282 .057 
C3 Smoke, V. 1.768 .110 1.768 .110 
Cell 3 Load, Ib-ft 350.57 .400 475.30 .543 
Kl C3 Exhaust 1, F 770.16 .289 410.09 .161 
K2 C3 Exhaust 2, F 804.09 .513 428.94 .285 
K3 C3 Exhaust 3, F 892.95 .571 478.31 .317 
K4 C3 Exhaust 4, F 304.58 2.051 429.21 1.139 
K5 C3 Exhaust 5, F 903.24 .895 484.02 .49? 
K6 C3 Exhaust 6, F 919.39 1.207 492.99 .670 
K7-C3 Exhaust Comra, F 426.12 1.130 218.96 .623 
J1 C3 Water In, F 155.28 .117 68.438 .065 
J2 C3 Water Out, F 168.35 .086 75.750 .048 
J3 C3 Oil Sump, F 241.87 .318 116.60 .176 
J4 C3 Fuel In, F 90.550 .047 32.528 .026 
J5 C3 Inlet Air, F 100.69 1.261 38.159 .700 
J6 C3 Airbox, F 183.93 .183 84.404 .102 
Horsepower 186.90 .306 139.35 .228 
Corrected Horsepower 194.92 .319 145,33 .238 
BSFC, lb/hp-hr .428 .001 .260 .001 
Corrected BSFC .410 .001 .250 .001 
Relative Humidity 57.664 .085 57.664 .085 
Reference Pressure,    inHg 37.746 127.32 



NAVY H 
Bore : 
Stroke 
Displa 
Compre 
Inject 
Cranka 
Refere 
Speed 
Load 
Fuel F 
Brake 
B3FC : 
Indica 
Peak P 
Peak R 
Peak H 
Cumula 
Appare 
Indica 
Brake 
Igniti 
Centro 
Centro 
Sensi t 
Premi x 

IGH SPEED DIESEL - DETROIT 

cement : 
ssion Ratio 
ion Timing s 
ngle Offset 
nee Pressure 

low 
Power : 

ted Power : 
ressure 
3te of Pressure Rise; 
eat Release Rate : 
tive Heat Release : 
nt Combustion Efficiency 
ted Thermal Efficiency : 
Thermal Efficiency : 
on Delay : 
id Phasing : 
id Magnitude : 
i v i t y : 
ed/Diffusion Ratio : 

DIESEL 6V-53N 
99.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
37.75 in-Hg 
2800 RPM 
350.6 lb-ft 
30.0 lb/hr 
136.92 bhp 
.423 lb/bhp-hr 

26.67 kW/cyl 
9.387 MPa 
471.3 kPa/deg 

37.6 Joules/deg 
1119.22 Joules 
72.5 V. 
37. 0 'A 
32.2 '/. 
7.2 degrees 
197.5 degrees 
10.66 J/degree 
28.3 degrees 

.25469 

FILE DN1346 



094039 AL-15299-F AL.-12920-L DD6V53N 4 
Dry   Bulb Temperatur«, F    74.734 .041 23.741 .023 
Wet Bulb Temperature, F    64.337 .002 17,965 .001 
P11-Baro <Vent>, "Hg ABS   29.193 .000 98.858 .001 
P3 C3 Fuel Pressure,psig   74.738 .433 515.30 2.988 
P4 C3 Oil Pressure, psig   50.904 .013 350.97 .090 
P5 C3 Airbox Pres., psig   3.860 .024 26.613 .167 
P10 C3 Exh Com«, inH20g    17.731 .139 4.412 .035 
P11 C3 Intake Vac,inH20v   15.328 .114 3.814 .023 
PJ2 C3 Blowby, inH20g        .006 .002 .001 .001 
C3 Speed, RPM              2500.8 1.754 2500.3 1.754 
C3 Fuel Flow, lb/hr        74.936 .072 33.991 .032 
C3 Smoke, 'A                                             2.052 .093 2.052 .093 
Cell 3 Load, lb-ft         38t.53 .581 517.28 .738 

763.12 .403 406.18 .224 
805.81 .233 429.90 .129 
916.58 .421 491.43 .234 
797.81 .870 425.45 .483 
911.98 .332 438.88 .184 
923.20 .656 495.11 .364 
419.49 .413 215.27 .229 
156.68 .071 69.264 .04 0 
169.86 .055 76.590 .030 
240.56 .195 115.87 .103 
90.178 .092 32.321 .051 
102.18 .073 38.991 .041 
178.55 .202 81.415 .112 

Horsepower                 181.67 .366 135.45 .273 
Corrected Horsepower       189.73 .382 141.45 .285 
BSFC, lb/hp-hr               .412 .001 .251 .001 
Corrected BSFC               .395 .001 .240 .001 
Relative Humidity          57.027 .127 57.027 .127 
Reference Pressure,   inHg,  35.924 121.65 

Kt C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
)2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1343 
Bore : 
Stroke -, 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

93.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
35.92 in-Hg 
2501 RPM 
381.5 lb-ft 
74.9 Ib/hr 
181.67 bhp 
.412 lb/bhp-hr 

24.94 kwYcyl 
9.497 MPa 
500.2 kPa/deg 

42.0 Joules/deg 
1178.33 Joules 
72.3 '/. 
37. 0 V. 
33.5 V. 
6.3 degrees 
193.2 degrees 
10.69 J/degree 
29.8 degrees 

.21235 



371105 i. 035546 AL-15299-F AL-12920-L DD6V53N 4 
Dry   Bulb Temperature, F 75.408 . 050 24.115 . 028 
Wet Bulb Temperature, F 64.746 . 036 18.192 . 020 
P11-Baro <Vent), "Hg ABS 29.193 . 001 98.859 . 002 
P3 C3 Fuel Pressure,psig 73.280 . 183 505.25 1 .263 
P4 C3 Oil Pressure, psig 47.940 .012 330.54 . 086 
P5 C3 Airbox Pres., psig 2.784 . 013 19.196 .090 
P10 C3 Exh Com», inH20g 13.293 . 100 3.308 . 025 
Pit C3 Intake Vac,inH20v 12.215 . 114 3.040 . 028 
P12 C3 Blowby, inH20g -.006 .003 -.002 . 001 

C3 Speed, RPM 2200.4 1 .536 2200.4 1 .536 

C3 Fuel Flow, lb/hr 69.487 . 084 31 .519 . 033 

C3 Smoke, '/. 4.797 . 186 4.797 . 136 

Cell 3 Load, lb-ft 401 .84 .966 544.82 1.310 

Kl C3 Exhaust 1, F 734.69 .650 390.38 .361 

K2 C3 Exhaust 2, F 802.15 .6 08 427.86 .338 
K3 C3 Exhaust 3, F 929.11 .682 498.39 .379 
K4 C3 Exhaust 4,   F 740.20 7.366 393.45 4. 092 
K5 C3 Exhaust 5, F 939.63 .529 504.24 .294 
K6 C3 Exhaust 6, F 940.37 .283 504.65 . 157 
K7-C3 Exhaust Conn, F 392.13 .402 200.07 .224 
J1 C3 Water In, F 155.46 . 099 63.589 . 055 
J2 C3 Water Out, F 169.07 . 077 76.151 . 043 
J3 C3 Oil Sump, F 238.84 . 100 114.91 . 055 
J4 C3 Fuel In, F 89.082 . 037 31.712 . 021 

J5 C3 Inlet Air, F 101 .40 . 120 38.558 . 067 

J6 C3 Airbox, F 169.75 .090 76.527 . 05 0 

Horsepower 168.36 .445 125.53 .332 
Corrected Horsepower 175.74 .465 131.03 .347 
BSFC, lb/hp-hr .413 .001 .251 . 001 
Corrected BSFC .395 . 001 .241 . 001 
Relative Humidity 56.417 . 066 56.417 . 066 

Reference Pressure, inHg 33.963 115.Ot 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DH135 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset .• 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC ! 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
33.96 in-Hg 
2200 RPM 
401 .8 lb-ft 
69.5 Ib/hr 
168.31 bhp 
.413 lb/bhp-hr 

22. 14 kwVcvl 
9.706 MPa 
516.6 kPa/deg 

46. 3 Joules/deg 
1212.51 Joules 
71 . 0 V > 

35.4 V > 
33.4 V. 
6.9 degrees 
197.4 degrees 
12.32 J/degree 
28.5 degrees 

.24192 



871105.100847 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PIA C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6,   F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L DD6V53N 
75.724 . 043 24.291 
64.849 .002 13.250 
29.193 .000 98.859 
7 0.696 .180 487.43 
43.556 .012 300.31 

t .898 .005 13.035 
8.171 . 185 2. 033 
8. 1 12 .078 2.019 
-. 015 . 002 -.004 
1801.3 1 .297 1801.3 
61.289 .074 27.800 
20.105 .521 20.105 
402.87 .856 546.21 
673.66 .394 356.43 
777.27 .571 414.04 
868.76 ,363 464.37 
713.95 4.652 373.36 
919.15 .760 492.86 
928.13 .564 497.85 
363.77 .517 184.31 
154.82 .077 68.235 
169.11 . 055 76.173 
233.77 . 193 112.09 
87.639 . 027 30.911 
100.27 .067 37.930 
155.61 . 139 68.671 
138.17 .351 103.02 
144.09 .367 107.43 

.444 . 001 .270 

.425 . 001 .259 
55.814 . 127 55.814 
32.460 109.92 

4 
024 
001 
001 
240 
086 
037 
046 
019 
000 
297 
034 
521 
160 
219 
317 
202 
585 
422 
313 
287 
043 
030 
1 07 
015 
037 
077 
262 
273 
001 
001 
127 



HAVY HIGH 3PEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DN1352 
98.4 mm 

1 14.3 mm 
5217 .9 cc 
21.01 bo 1 
18 BTDC 

130. 0 degrees 
32.46 in-Hg 
1301 f *PM 
402.9 lb-ft 
61 .3 lb/hr 
133. It 3 bhp 
.444 lb/bhp-hr 

17.76 kW/cyl 
9.830 MPa 
597.7 kPa/deg 

60 .6 Joules/deg 
1 185.! 55 Joules 
64.5 ; 'i 
32.2 ; ■4 
31.1 ; '< 
6. 0 < degrees 
196.4 degrees 
12.36 J/degree 
23.4 « degrees 

.21! 264 



371105.102334 AL-15299-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 76.264 . 024 24.591 . 013 
Wet Bulb Temperature/ F 65.170 . 016 18.428 . 009 
P11-Baro CVent), "Hg ABS 29.195 . 000 98.866 . 001 
P3 C3 Fuel Pressure,psig 69.119 . 080 476.56 .554 
P4 C3 Oil Pressure, psig 32.991 .012 227.47 . 082 
P5 C3 Airbox Präs., psig 1 .325 .007 9.135 . 051 
P10 C3 Exh Com», inH20g 3.907 . 106 .972 . 026 
P11 C3 Intake Vac,inH20v 4.795 .045 1 .193 . 01 1 
P12 C3 Blowby, inH20g -.015 . 002 -.004 . 001 
C3 Speed, RPM 1400.5 1 .532 1400.5 1 .532 
C3 Fuel Flow, lb/hr 52.271 .042 23.710 . 019 
C3 Smoke, '/. 48.739 .977 48.739 .977 
Cell 3 Load, lb-ft 379.4t 1 .592 514.40 2. 158 
K1 C3 Exhaust 1, F 623.47 .424 328.59 .236 
K2 C3 Exhaust 2, F 698.49 .426 370.27 .237 
K3 C3 Exhaust 3, F 792.30 .520 422.39 .289 
K4 C3 Exhaust 4, F 637.46 3.869 336.37 2. 150 
K5 C3 Exhaust 5, F 823.99 .864 439.99 .480 
K6 C3 Exhaust 6, F 781.11 .379 416.17 .21 0 
K7-C3 Exhaust Conn, F 340.00 .416 171.11 .231 
J1 C3 Uater In, F 154.99 .064 68.33 0 . 036 
J2 C3 Water Out, F 170.37 .025 76.874 . 014 
J3 C3 Oil Sump, F 233.70 .088 112.06 . 049 
J4 C3 Fuel In, F 86.548 . 086 30.304 . 048 
J5 C3 Inlet Air, F 101.58 . 114 38.656 . 063 
J6 C3 Airbox, F 153.32 .194 67.399 . 108 
Horsepower 101.17 .465 75.432 .346 
Corrected Horsepower 105.63 .485 78.756 .362 
BSFC, lb/hp-hr .517 .003 .314 . 002 
Corrected BSFC .495 .003 .301 . 002 
Relative Humidity 55.317 .072 55.317 . 072 
Reference Pressure, inHg 31.540 106.81 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1354 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
31.54 in-Hg 
1401 RPM 
379.4 lb-ft 
52.3 Ib/hr 

101 .21 bhp 
.517 lb/bhp-hr 

13.81 kW/cvl 
10.18 MPa 
677.8 kPa/deg 

73.6 Joules/deg 
1198.95 Joules 
59.4 'A 
29.3 V. 
26.7 V. 
5.2 degrees 
194,7 degrees 
13.74 «Vdegree 
27.6 degrees 

. 13805 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JLFUEL__D^TEÄLPAGE^. 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.Jt-FUEI DATE/HdOPAGE^ 
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871105.It 173? AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F 77.898 .048 25.499 .027 
Wet Bulb Temperature, F 66.028 .023 18.904 .013 
Pll-Baro <Vent>, HHg ABS 29.194 .000 98.861 .001 
P3 C3 Fuel Pressure,psig 71.445 .139 492.60 ,957 
P4 C3 Oil Pressure, psig 52.100 .024 359.22 .169 
P5 C3 Airbox Pres., psig 5.017 .011 34.591 .075 
P10 C3 Exh Coma, inH20g 23.436 .188 5.832 .047 
P11 C3 Intake Vac,inH20v 18.907 .053 4.705 .013 
P12 C3 Blowby, inH20g .030 .004 .007 .001 
C3 Speed, RPM 2801.6 1.202 2801.6 1.202 

Flow, lb/hr 97.867 .372 44.392 .169 
i, •/. 5.833 . 189 5.833 . 189 

3 Load, lb-ft 380.06 .530 515.29 .718 
Exhaust 1, F 799.85 .542 426.58 .301 
Exhaust 2, F 850.63 .454 454.80 .252 
Exhaust 3, F 956.72 .533 513.73 .296 
Exhaust 4, F 848.35 4.562 453.53 2.535 
Exhaust 5, F 970.10 .803 521.17 .446 
Exhaust 6, F 980.72 .782 527.07 .435 
Exhaust Co*», F 466.28 1.247 241.27 .693 
Water In, F 153.76 .053 67.646 .030 
Water Out, F 167.41 .062 75.226 .034 
Oil Sump, F 245.25 .423 118.47 .235 
Fuel In, F 93.443 .032 34.135 .018 
Inlet Air, F 99.843 .073 37.690 .041 
Airbox, F 193.26 .141 89.591 .079 

Horsepower 202.74 .300 151.16 .223 
Corrected Horsepower 211.44 .312 157.64 .233 
BSFC, lb/hp-hr .483 .002 .294 .001 
Corrected BSFC .463 .002 .282 .001 
Relative Humidity 53.485 .094 53.485 .094 
Reference Pressure, inHg 38.018 128.74 

C3 Fu 
C3 Sm 
Ci] 11 : 
K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ! 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : ,23214 

h ILE DN1356 
98.4 mm 
114.3 mm 
5217 . 9 cc 

21 . 0 to 1 
13 BTDC 

130. 0 degrees 
38.02 in-Hg 
2302 RPM 
330. 1 Ib-ft 
97.9 lb/hr 

2 02.79 bhp 
.483 lb/bhp-hr 

28.43 kU/cyl 
9.643 MPa 
459.9 kPa/deg 

39 . 1 Joules/deg 
1209.i 36 Joules 
64.6 ; i 
32.5 ; / 
23.3 V. 
6.9 degrees 
198.3 degrees 
1 0.80 J/degree 
29.9 degrees 



871105.112823 AL-16090-F AL-12920-L DD6V53N 4 
Dry Bulb Temperature, F    78.083 .065 25.6 02 .036 
Wet Bulb Temperature, F    66.120 .022 18.956 .012 
Pll-Baro <Vent>, "Hg ABS   29.188 .000 98.841 .001 
P3 C3 Fuel Pressure,psig   69.027 .245 475.92 1.693 
P4 C3 Oil Pressure, psig   49.990 .015 344.67 .101 
P5 C3 Airbox Prms.,   psig    3.948 .018 27.220 .122 
P10 C3 Exh Com», inH20g    18.959 .193 4.718 .048 
P11 C3 Intake Vac,inH20v   15.352 .138 3.820 .034 
P12 C3 Blowby, inH20g        .012 ,003 .003 .001 
C3 Speed, RPM              2498.8 1.682 2498.8 1.682 
C3 Fuel Flow, lb/hr        91.645 .237 41.569 .103 
C3 Smoke, V.                                             6.897 .122 6.897 .122 
Cell 3 Load, lb-ft         408.42 .846 553.74 1.147 

833.67 .327 445.37 .182 
876.11 .137 468.95 .076 
991.19 .462 532.89 .257 
829.39 4.180 442.99 2.322 
994.48 .485 534.71 .270 
996.16 .865 535.64 .481 
442.40 1.128 228.00 .626 
155.47 .135 68.594 .075 
169.11 .115 76.174 .064 
244.39 .191 113.00 .106 
92.764 .078 33.753 .044 
100.26 .162 37.924 .090 
189.11 .175 37.285 .097 

Horsepower                  194.32 .423 144.88 .315 
Corrected Horsepower       202.79 .442 151.19 .329 
BSFC, lb/np-hr               .472 .001 .287 .001 
Corrected BSFC               .452 .001 .275 .001 
Relative Humidity          53.272 .163 53.272 .163 
Reference Pressure, inHg   36.097 122.24 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1358 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
36.10 in-Hq 
2499 RPM 
403.4 lb-ft 
91.7 Ib/hr 
194.32 bhp 
.472 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
8   Joules/deg 

Joules 

26.69 
9.825 
473. 1 

39 
1254 
63.8 

.61 
•/. 

32.6 '/. 
29.5 V. 
6.2 degrees 
199.0 degrees 
11.48 J/degree 
30.9 degrees 

.19959 



871105.114018 AL-16090-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
P11-Baro CVent), uHg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Conm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-12920-L DD6V53N 
78,693 .057 25.941 
66.524 .002 19.180 
29.181 .001 98.818 
69.821 .087 481.40 
52.677 .019 363.19 
3.686 .017 25.417 
14.997 . 095 3.732 
15.769 . 108 3.924 

.012 . 003 .003 
2499.1 1 .023 2499.1 
63.305 .249 28.715 
-.393 .093 -.393 

290.02 1 .430 393.22 
594.04 .499 312.24 
635.80 .265 335.44 
719.49 .441 381.94 
632.04 1 .564 333.35 
709.83 .628 376.57 
721.88 .566 383.27 
354.81 1 .435 179.34 
157.02 .075 69.457 
168.13 .094 75.626 
232.16 .239 111.20 
92.510 .033 33.617 
100.62 . 084 38.124 
167.27 .201 75.149 
138.00 .705 102.89 
144.13 .736 107.46 

.459 .003 .279 

.439 . 003 .267 
52.907 . 158 52.907 
35.527 120.31 

4 
032 
001 
002 
599 

, 128 
. 115 
, 024 
027 
001 
023 
113 
093 
939 
277 
147 
245 
869 
349 
314 
797 
042 
052 
133 
018 
047 
112 
525 
549 
002 
002 
158 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE DN136 0 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
35.53 in-Hq 
2499 RPM 
290.0 lb-ft 
63.3 lb/hr 
137.99 bhp 
.459 lb/bhp-hr 

19.24 kld/cyl 
8.626 MPa 
537.0 kPa/deg 

49.9 Joules/deg 
900.854 Joules 
66.4 "/. 
34 . 1 V. 
3 0.4 V. 
8.6 degrees 
196.6 degrees 
10.24 J/degree 
26.1 deqrees 

.32947 



115242 AL-16090-F 
Dry Bulb Temperatur«, F 
Uiet Bulb Temperature, F 
Pll-Baro <Vent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPH 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
J4 
J5 
•J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Uater 
Water 

1, 
2, 
3, 
4, 
3, 
6, 
Conn, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssurB,   inHg 

AL-12920-L DD6V53N 
79.165 .056 26.203 
66.813 .019 19.341 
29.178 . 001 98.808 
66.711 . 133 459.96 
47.376 . 014 326.65 
2.844 . 010 19.611 

1 4 . t 99 .135 3.533 
12.462 .082 3.101 

.003 .003 .001 
2200.3 2.044 2200.3 
84.637 .085 38.391 
12.t74 .278 12.174 
425.89 .777 577.43 
777.20 .435 414.00 
860.48 .689 460.26 
992.96 .380 533.87 
706.74 25.116 374.86 
1000.5 .375 538.07 
1007.3 .769 541.83 
415.49 .555 213.05 
154.22 1 .021 67.898 
168.21 . 065 75.671 
241.87 . 184 116.60 
92.124 . 041 33.4 02 
101.36 . 074 38.535 
178.26 .579 81.254 
178.42 .463 133.03 
186.52 .484 139.06 

.474 .001 .289 

.454 .001 .276 
52.550 . 109 52.55 0 
34.053 115.32 

13 

4 
031 
011 
002 
918 

, 100 
,069 
, 034 
,02 0 
, 001 
044 
,038 
,278 
, 054 
,241 
,383 
,21 1 
,954 
,208 
427 
308 
567 
036 
1 02 
023 
041 
322 
345 
361 
001 
001 

, 1 09 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DM 1362 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure   \ 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 deqrees 
34.05 in-Hq 
22 0 0 RPM 
425.9 lb-ft 
34.6 l.b/hr 
178.40 bhp 

.474   lb/bhp-hr 
23. 06   kwVcyl 
10.03 MPa 
524.1 kPa/deg 

47.2   Joules/deg 
1265.20   Joules 
61.4 V. 
3 0.5 V. 
29.4   X 
6.3 degrees 
197.8 degrees 
12.27 J/degree 
29,4 degrees 

.21578 



871105.120812 AL-16090-F 
Dry   Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Prcs., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Coin, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L DD6V53N 
79.894 . 094 26.608 
66.735 .050 19.297 
29.173 . 001 98.790 
68.285 .110 470.81 
51.571 . 025 355.57 
2.611 .016 18.000 
9.601 . 191 2.389 
12.904 .129 3.211 

.004 .004 .001 
2199.7 .692 2199.7 
44.855 .100 20.346 
-.602 . 101 -.602 

230.22 .944 312.13 
504.87 . 198 262.71 
522.15 .419 272.30 
581.88 .223 305.49 
514.42 2. 104 268.01 
575.86 .208 302.15 
576.81 .401 302.67 
281.88 1 . 150 138.82 
158.58 .099 70.321 
168.21 . 084 75.672 
222.15 . 130 105.64 
91.148 . 044 32.86 0 
100.57 . 077 38.096 
155.33 .064 68.516 
96.422 .397 ?\ .890 
100.70 .414 75.082 

.465 . 002 .283 

.445 .002 .271 
50.285 . 126 50.285 
33.539 113.58 

4 
. 052 
.028 
. 002 
.760 
.175 
,112 
. 048 
.032 
, 001 
,692 
. 045 
, 101 
.280 
,110 
.233 
, 124 
, 169 
116 
,223 
639 
055 

, 047 
072 
024 
043 
035 
296 
309 
001 
001 
126 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE : DN1364 
yore ; 98.4 mm 
Stroke : 114.3 mm 
Eüsplacement : 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 13 BTDC 
Crankangle Offset : 130.0 degrees 
Reference Pressure : 33.54 in-Hg 
Speed i 2200 RPM 
Load  : 230.2 Ib-ft 
Fuel Flow : 44.9 lb/hr 
Brake Power : 96.43 bhp 
BSFC ; .466 lb/bhp-hr 
Indicated Power ; 13.75 kW/cyl 
Peak Pressure : 3.040 MPa 
Peak Rate of Pressure Rise: 612.4 kPa/deg 
Peak Heat Release Rate : 63.9 Joules/deq 
Cumulative Heat Release : 724.407 Joules 
Apparent Combustion Efficiency : 66.3 X 
Indicated Thermal Efficiency : 34.3 */. 
Brake Thermal Efficiency :             29.9 V. 
Ignition Delay : 9.9 degrees 
Centroid Phasing : 195.2 degrees 
Centroid Magnitude : 11.95 J/degree 
Sensitivity : 23.3 degrees 
Premixed/Diffusion Ratio :               .42346 



87110S.122152 AL-16090-F AL-12920-L DD6V53N 4 
.058 
. 021 
. 002 
.543 
. 071 
.04 0 
. 01 1 
.010 
.002 
.964 
.060 
.690 
.795 
.208 
.232 
.229 

30.096 
.886 
.203 
.387 
. 058 
. 053 
. 062 
. 030 
. 029 
. 1 03 
. 187 
.195 
. 001 
. 001 
.201 

Dry Bulb Temperature, F 79.877 . 104 26.598 
Uet Bulb Temperature, F 66.854 .038 19.363 
P11-Baro <Vent>, "Hg ABS 29.172 . 001 98.786 
P3 C3 Fuel Pressure,psig 64.533 . 079 444.94 
P4 C3 Oil Pressure, psig 43.182 . 010 297.73 
P5 C3 Airbox Pres., psig 1 .937 .006 13.352 
P10 C3 Exh Com«, inH20g 8.690 .043 2.162 
P11 C3 Intake Vac,inH20v 8,521 . 041 2.120 
P12 C3 Blowby, inH20g -.003 . 008 -.001 
C3 Speed, RPH 1800.2 .964 1800.2 
C3 Fuel Flow, lb/hr 73.654 . 133 33.409 
C3 Smoke, V. 41 .801 .690 41 .801 
Cell 3 Load, Ib-ft 412.28 .587 558.97 
Kl C3 Exhaust 1, F 708.36 .374 375.75 
K2 C3 Exhaust 2, F 815.26 .418 435.15 
K3 C3 Exhaust 3, F 9 06.02 .413 485.57 
K4 C3 Exhaust 4, F 545.95 54.172 285.53 
K5 C3 Exhaust 5, F 938.96 1 .595 503.87 
K6 C3 Exhaust 6, F 929.91 .366 493.34 
K7-C3 Exhaust Comm, F 362.72 .697 183.73 
J1 C3 Water In, F 153.69 . 1 04 67.603 
J2 C3 Uater Out, F 168.41 .095 75.784 
J3 C3 Oil Sump, F 235.98 .111 113.32 
J4 C3 Fuel In, F 89.880 .054 32.156 
J5 C3 Inlet Air, F 101.68 . 052 38.714 
J6 C3 Airbox, F 161.35 . 195 71.863 
Horsepower 141.31 .250 105.36 
Corrected Horsepower 147.76 .262 110.17 
BSFC, lb/hp-hr .521 .001 .317 
Corrected BSFC .498 .001 .303 
Relative Humidity 50.720 .201 50.720 
Reference Pressure, inHg 32.488 1 10. 02 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DH1366 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 13.15 J/degree 
Sensitivity : 28.7 degrees 
Premixed/Diffusion Ratio : .20576 

DIESEL 6V-53N 
93.4 mm 
114.3 mm 
5217 . 9 cc 

21 . 0 to 1 
13 BTDC 

130. 0 degrees 
32.49 in-Hg 
1300 RPM 
412.3 lb-ft 
73.7 lb/hr 
141.31 1 bhp 
.522 lb/bhp-hr 

18. 08 kwVcyl 
1 0. 14 MPa 
662.3 kPa/deg 

70, 5 Joules/deq 
1221.46 Joules 
55.7 ? j 

27,5 ? f 

26.7 > > 
5.9 degrees 
196.6 degrees 



S71105.123500 AL-16090-F 
Dry Bulb Tenperaturc, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PfO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K\ 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L DD6V53N 
80.535 .069 26.964 
67.023 . 023 19.457 
29.165 . 000 98.765 
66.594 .083 459.15 
45.724 .01 1 315.26 

1 .680 .007 11.586 
6.349 . 158 1 .58 0 
8.920 .053 2.220 
-.003 . 009 -.001 
1799.8 .622 1799.8 
41.954 . 061 19.030 

.264 . 040 .264 
278.95 .546 378.21 
506.19 .450 263.44 
547.20 .765 286.22 
607.71 .656 319.84 
526.\? .361 274.54 
639.31 .419 337.39 
620.16 .495 326.75 
293.70 1 .398 145.39 
158.50 . 131 7 0.276 
168.97 . 149 76.093 
222.16 . 109 105.64 
89.103 . 1 12 31.724 
101.67 . 1 18 38.708 
148.78 .226 64.876 
95.594 .212 71.273 
99.974 .222 74.537 

.439 . 001 .267 

.420 .001 .255 
49.507 . 133 49.507 
31.931 108.13 

4 
. 038 
.013 
. 001 
.575 
. 077 
. 045 
. 039 
.013 
. 002 
.622 
.028 
.04 0 
.740 
.250 
.425 
.364 
.200 
.233 
.275 
,777 
. 073 
. 083 
. 061 
. 062 
. 066 
. 126 
. 158 
. 166 
. 001 
. 001 
. 133 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Sore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
8SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Riser 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ! 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Fremixed/Diffusion Ratio : 

FILE DN1368 
93,4 u 
114.3 mm 
5217,9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
31.93 in-Hg 
1300 RPM 
279.0 lb-ft 
42.0 lb/hr 
95.62 bhp 
.439 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 
Y. 
Y. 
Y. 
degrees 
degrees 

12, 17 
3.329 
639.0 

67 
775.025 
62 
32 
31 
8 
193 
12.44 J/degree 
22.5 degrees 

.39093 



871105.124600 AL-16090-F AL-12920-L DD6V53N 4 
Dry   Bulb Temperatur«, F 81.400 . 081 27.445 . 045 
Wet Bulb Temperature, F 67.310 . 022 19.617 .012 
PI 1-BJ iro <Vent>, "Hg ABS 29.158 . 001 98.740 . 002 
P3 C3 Fuel Pressure,psig 67.705 . 123 466.81 .850 
P4 C3 Oil Pressure, psig 47.603 .015 328.21 . 105 
P5 C3 Airbox Pres., psig 1 .672 .004 11.529 .028 
P10 C3 Exh Comm, inH20g 4.539 .075 1 .129 .019 
P11 C3 Intake Vac,inH20v 9.061 . 098 2.255 .024 
P12 C3 Blowby, inH20g -. 001 .005 -.000 . 001 
C3 Speed, RPM 1799.8 1 .293 1799.8 1 .293 
C3 Fuel Flow, lb/hr 26.627 . 069 12.078 . 031 
C3 Smoke, '/. -.869 . 08 0 -.869 . 080 
Cell 3 Load, lb-ft ISO.10 2. 145 203.51 2.903 
Kl C3 Exhaust 1, F 398.92 .211 203.84 . 117 
K2 C3 Exhaust 2, F 4 06.12 . 181 207.85 . 1 00 
K3 C3 Exhaust 3, F 447.39 . 167 230.77 . 093 
K4 C3 Exhaust 4, F 372.75 .191 189.31 . 1 06 
K5 C3 Exhaust 5, F 395.89 .217 202.16 . 121 
K6 C3 Exhaust 6, F 396.88 .516 202.71 .286 
K7-C3 Exhaust Comm, F 228.77 .899 109.31 .500 
J1 C3 Water In, F 160.97 . 021 71.648 . 012 
J2 C3 Water Out, F 169.12 . 033 76.180 . 019 
J3 C3 Oil Sump, F 212.65 .130 100.36 .072 
J4 C3 Fuel In, F 89.741 .039 32.078 . 022 
J5 C3 Inlet Air, F 1 01 .09 . 072 38.381 . 040 
J6 C3 Airbox, F 144.06 . 107 62.255 .059 
Horsepower 51.438 .766 38.351 .571 
Corrected Horsepower 53.781 .801 4 0.098 .597 
BSFC, lb/hp-hr .518 .003 .315 .005 
Corrected BSFC .495 .008 .301 . 005 
Relative Humidity 48.166 . 165 48.166 . 165 
Reference Pressure, inHg 31.896 108.01 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
31,90 in-Hg 
1300 RPM 
150.1 lb-ft 
26.6 lb/hr 
51.44 bhp 
.51? lb/bhp-hr 
8.21 kwVcvl 

7.3 06 MPa 
716.5 kPa/deg 

3 0.3 Joules/deg 
522.246 Joules 
66.0 '/. 
34.6 V. 
26.9 y. 
10.5 degrees 
192.6 degrees 
15.10 J/degree 
20.1 degrees 

.52525 

FILE DH137Ü 



871105,125958 AL-16090-F 
Ory   Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com«, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, ir»H20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
■J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L DD6V53N 
31.019 .055 27.233 
66.998 .002 19.443 
29.155 .000 98.731 
67.834 . 140 467.70 
43.527 .041 334.58 

1 .705 . 010 11.755 
3.979 .099 .990 
9.023 . 102 2.245 
-.001 . 009 -.000 
1800.4 4.322 1300.4 
21.471 .408 9.739 
-.369 .036 -.369 

1 01 . 19 2.212 137.20 
363.13 .209 183.96 
359.26 .255 181.81 
392.37 .238 200.21 
314.87 . 133 157.15 
316.89 . 188 158.27 
324.71 .767 162.62 
188.84 .434 37.132 
163.03 1 .375 72.796 
170.73 .790 77.074 
207.10 . 113 97.277 
89.047 . 054 31.693 
100.29 . 154 37.940 
139.54 . 065 59.745 
34.690 .833 25.864 
36.239 .871 27.019 

.619 . 016 .377 

.593 . 015 .361 
48.165 . 146 48.165 
31.963 108.24 

4 
. 031 
. 001 
. 001 
.964 
.233 
. 066 
.025 
.025 
, 002 
,322 
. 185 
. 036 
,999 
. 116 
, 142 
, 160 
,074 
, 1 05 
,426 
,269 
,764 
,439 
063 
030 
085 
036 
621 
649 
010 
009 
146 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DN1372 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure   : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.96 in-Hq 
1300 RPM 
101.2 lb-ft 
21.5 lb/hr 
34.68 bhp 
.620 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 

6.81 
7. 012 
713.8 

30 
432.786 
67.7 V. 
35.5 •/. 
22.5 X 
11.0 degrees 
192.4 degrees 
15.89 J/degree 
19.4 degrees 

.56337 



S71105.131223 AL-16090-F AL-12920-L DD6V53N              4 
Dry Bulb Temperature, F 82.156 .146 27.864 .081 
Uet Bulb Temperature, F 67.746 .034 19.859 .019 
PM-Baro <Vent>, "Hg ABS 29.148 .001 98.706 .002 
P3 C3 Fuel Pressure,psig ' 63.628 .071 438.70 .488 
P4 C3 Oil Pressure, psig 33.456 .040 230.67 .276 
P5 C3 Airbox Pres., psig 1.328 .006 9.154 .040 
P10 C3 Exh Comm, inH20g 4.245 .114 1.056 .028 
P11 C3 Intake Vac,inH20v 5.560 .049 1.384 .012 
P12 C3 Blowby, inH20g .007 .018 .002 .004 
C3 Speed, RPM 1402.4 1.230 1402.4 1.230 
C3 Fuel Flow, Ib/br 62.129 .380 28.181 .172 
C3 Smoke, '/. 75.416 .945 75.416 .945 
Cell 3 Load, lb-ft 376.61 1.339 510.61 1.815 
kl C3 Exhaust 1, F 625.39 .753 329.66 .418 
K2 C3 Exhaust 2, F 690.38 .739 365.77 .411 
K3 C3 Exhaust 3, F 793.10 .939 422.83 .522 
K4 C3 Exhaust 4, F 674.17 1.268 356.76 .704 
K5 C3 Exhaust 5, F 802.64 .884 428.13 .491 
K6 C3 Exhaust 6, F 753.19 1.265 400.66 .703 
K7-C3 Exhaust Com», F 306.17 1.861 152.32 1.034 
J1 C3 Water In, F 152.96 1.675 67.199 .930 
J2 C3 Water Out, F 167.96 .109 75.533 .061 
J3 C3 Oil Sump, F 231.13 .133 110.63 .074 
J4 C3 Fuel In, F 88.607 .041 31.448 .023 
J5 C3 Inlet Air, F 101.81 .316 38.782 .176 
J6 C3 Airbox, F 152.07 .202 66.707 .112 
Horsepower 100.57 .379 74.930 .233 
Corrected Horsepower 105.28 .397 78.491 .296 
BSFC, lb/hp-hr .618 .005 .376 .003 
Corrected BSFC .590 .005 .359 .003 
Relative Humidity 47.608 .274 47.608 .274 
Reference Pressure, inHg 31.442 106.43 



HttVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H 
Sore : 
Stroke •. 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premised/Diffusion Ratio : 

h ILt ON 1374 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
31.44 in-Hq 
1402 RPM 
376.6 lb-ft 
62.1 lb/hr 
100.53 bhp 
.613 lb/bhp-hr 

12.93 kW/cyl 
10.07 MPa 
745.7 kPa/deg 

34.9 Joules/deg 
1135.55 Joules 
47.9 V. 
23.3 V. 
22.5 V. 
5.3 degrees 
194.4 degrees 
14.33 J/degree 
27.1 degrees 

.19531 



871105.13303? AL-1609Q-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
Jl C3 
J2 
J3 
,14 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comn, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920 
82.583 
68.162 
29.142 
66.040 
39.270 

t .268 
1 .155 
5.791 
.001 

1401.9 
16.327 
-1.578 
98.738 
345.45 
325.57 
367.19 
277 
278 
294 
186 
161 
168 
202 
87.796 
100.34 
137.53 
26.356 
27.569 

.620 

.592 
47.822 
31.297 

-L 

.27 

.84 

.50 
,71 
,27 
,55 
,34 

1 

DD6V53N 
.298 
.110 
.000 
.085 
.023 
.005 
. 032 
.033 
.001 
,459 
.058 
.044 
,565 
,529 
, 13! 
167 
329 
073 
382 
674 
166 
203 
072 
583 
092 
197 
172 
179 
005 
005 
419 

28.102 
20.090 
98.687 
455.33 
270.76 
8.741 
.287 

1 .441 
.000 

1401.9 
7.406 

-1.578 
133.87 

14 
09 
22 
26 
13 
83 

174 
163 
186 
136 
137 
145 
85.951 
71.815 
75.862 
94.632 
30.998 
37.965 
58.626 
19.650 
20.554 

.377 

.360 
47.822 
105.98 

4 
. 166 
.061 
. 002 
.585 
. 157 
. 036 
.003 
. 008 
. 000 
.459 
.026 
.044 
.765 
.405 
. 073 
. 093 
.294 
. 041 
.212 
.374 
. 092 
. 1 13 
,040 
.324 
, 051 
,110 
, 128 
134 
003 
003 
419 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1376 
öore : 98.4 mm 
Stroke "• 1 14.3 mm 
Displacement i 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing : 13 BTDC 
Crank-angle Offset : 130.0 degrees 
Reference Pressure : 31.30 in-Hg 
Speed : 14 02 RPM 
Load  : 98,7 lb-ft 
Fuel Flow : 16,3 ib/hr 
brake Power ; 26.35 bhp 
t;SFC : .619 lb/bhp-hr 
indicated Power : 5.03 kW/cyl 
!-eak Pressure : 6.964 MPa 
f-'eak Rate of Pressure Rise: 776.8 kPa/deg 
Peak Heat Release Rate : 38.4 Joules/deg 
Cumulative Heat Release : 422.347 Joules 
apparent Combustion Efficiency : 67.9 V. 
Indicated Thermal Efficiency : 34.9 V. 
Brake Thermal Efficiency : 22.5 V. 
Ignition Delay : 10.2 degrees 
Centroid Phasing : 191.1 degrees 
Centroid Magnitude : 18.41 .J/degree 
Sensitivity ; 18,9 degrees 
t-remixed/'Diffusion Ratio : .53779 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)  
Engine Type:   PDA 6V-53N     Engine Tester: 6~- 

Test Fuel: Tff/AJJ/S87 Date: /- /y- $<3 

Step Initials  Test Procedure 

*•    /r/-/2 Flush fuel system with BF-2 

2. /r. JL-fi Engine warmup 

3. /$-./■>/* Clean smokemeter lenses and adjust purge air 

4. /^ 2.r^ Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

5. ff?/<r- Compute corrected power levels and maximum cylinder pressures 

6. &A/^ Compare to 95% confidence bands of BF-2 performance 

7. /L, /L/< Determine action; i.e. continue or contact DTNSRDC 

**• ^4^ Flush fuel system with7f&7A/fjS8r7   test fuel 

9.   /£ /^/^ Engine warmup 

1Ü. fc/../^ Clean smokemeter lenses and adjust purge air 

11. A. J.-Sr Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. /^,/y^   Flush fuel system with BF-2 

13. /r■ Ji.AZ Engine warmup 

14. o*.^*? Clean smokemeter lenses and adjust purge air 

15. /£■ A-^: Full rack power check with BF-2. Maintain fuel temperature 
at 3 2+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

16. fa/C^S Compute corrected power levels and maximum cylinder pressures 

17. /y^y^^   Compare to 95% confidence bands of BF-2 performance 

18. ^ /./^     Determine action; i.e. continue or contact DTNSRDC 
i9«  /r.jS/^.        Flush fuel system w i t h 7?2//JJ/s 4?   test fuel 

2(J. n*./?^* Engine warmup 

21. $~,A-^^ Clean smokemeter lenses and adjust purge air 

22. /£-. j£,S" Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 7/+2C. Set exhaust back 
pressure at 5Ü+2mm of mercury under full-rack conditions 
at rated speed. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine   Type;        PDA   6V-53N Engine   Tester:      BFLRF(SwRI) 

Fuel   Blend:   TFJ/AJJ/'S#7 Date:    A-/V- tfft* 

Engine   Operating   Conditions 

Fuel   Temperature 86F   -     94F 
Inlet   Air   Temperature 97F   -   104F 
Coolant   Out   Temperature 167F   -   174F 

PDA   6V-53N   Full   Rack   Power   Check   -   BF-2   Fuel   Only 

Speed     Run   #      RAW   File     AVG   File 

2800       JJ^ /)A>/3 77      dAJ/37% 
2500 IHL #£>/37? JQM3 t> 
2200       /v7     0JQ/3M      &W312 
1800       /y?       W/3&     /OAJ/J^I 
1400     m      &o/JtS~~   £mi& 

DPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend: f/^/AJS/S $7 

Speed     CBHP Run   »     RAW   File      AVG   File 

2800 Full-Rack JS& d/J/3'tf     aO/U/3f% 

2500 Full-Rack j^L Mo/J'ST       &£>/39Z> 

2500 145 J52 flV/3}/        a^/i^ 

2200 Full-Rack IXl ^/3V      {kJ/Sf¥ 

2200 100 )S9 f)U/3?^   OW396 

1800 Full-Rack /££ Qu/39^7     &A>/39% 

i8oo     loo /jy     3/J/37?     &ju/fc& 
1800        54 /X*7        JpU/</ö/        £}/V/VöQ- 

1800      20 IX \      ÖAJ/V03    dv/9*P 
1400        Full-Rack /Sf {JAJ/Vrf       /Q/V/9&1 

1400        28 /x/> *£/J/<&7      jQty^ 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TFA/AJj/Jt? Date: /-/tf~8d 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800 

2500 

2200 

1800 

1400 

Ai_ awns'   M^/L 

DPA 6V-53N Speed-Power Points for Performance Evaluations 

Fuel Blend: 7~F0/#d/£ %7 

Speed CBHP 

2800 Full- -Rack 

2500 Full- -Rack 

2500 145 

2200 Full- -Rack 

2200 100 

1800 Full- -Rack 

1800 100 

1800 54 

1800 20 

1400 Full- -Rack 

1400 28 

Run #  RAW File  AVG File 

IU_ &w/f 
U7    <QMi3/ 

_a±_ &YV?3 
IM     forjgl 

121    Wf&7 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.-X-FUEI DATEZ^jaPAGE^L. 

Operator 
Tim« 

Mffi. 

Test Hour 
Speed. RPM 
Lood, lb-ft 

Z3ö 

2&* 

Fuel Row, lb/hr 
3X1J- 

Exh. Opocfy. % 

TEMPERATURES. PEG. F 
Exhouet Cyl. L1 
Exhouet Cyl. L2 

221 
2^. 

£& 

mi_ 
S2L 
m 

&M uiio_ 
^ß^Mmt^iäüLkEid. 

312L 
mL 

f%60 

ill 

_2M. 

Exhouat Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common  
Woter In 
Woter Out 

ItiL 

t> io_ 

HCrt.D 
to* 5I..L 

Hol 
mi 

-%*_ 7QÖ 

760 
m. m. m. za 
Mo 
LjPO 

m. 

m 

.£i£ 

is*> 

2m 
7H°- 

M 
asd 

ui 
Oil Sump .W-lÄk 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb  

L 
I 
mL 
&o_ 

JiT 

IL 
wo 
ML 

ML 
?<&> 

llo 
S&. 
M- 

\i/o 
ip 

\?6& 
CSd 

mo 
yoo ?£> 

30 ViO 

ta. 
221 
io 
fpp 

£1 
U2- m 
n 

127 

PRESSURES. PSIG 

Oil Gollery  
Air After Blower 
Fuel Tronefer 

ma 

Mi 
la 
Tfö 

52. 
ÜJL 

dlLtt 
C7-0 

n 

Z2Q- 
V 

32* 
äL 
I£L 
12$. 
H 

151 US 
?£> 

ao 
£11 

&.0 
Vt> 
7£ö_ 

LOW PRESSURES 
Intake Voc. tn.woter 
Exh. Comm., in.Woter 
Blowby. in.woter 

?^ 

%L 
so 
m 

MM io MS 
& 

Borometer. in.Hg 
(9    -   ,, 

W£ 

/ 

HJL 

32 o 
Q_£  tJ_ 
7/Q &R_ 

l%b 
* 

Ö 
QIH* 

ißS 
L£L 

o 
ov£ 

1± 
o 

QML 



3301 1' 1.093344 AL-1529 9-F ( OL-12920-L 6V53 5 
Dry Bulb Temperature, F 79,559 .31 1 26.422 . 173 
Wet Bulb Temperature, F 53.771 .078 12.095 . 043 
PI1-Baro <Vent>, "Hg i ftBS 29.445 . 000 99.711 . 001 
P3 C3 Fuel Pressure,p: sig 76.576 .519 527.97 3.576 
P4 C3 Oil Pressure, p: sig 52.624 . 014 362.83 . 094 
P5 C3 Airbox Pres . , p: sig 5. 086 . 015 35.067 . 1 01 
P10 C3 Exh Comm, inH20g 27.476 . 143 4.846 . 030 
P11   C3 Intake Vac,inH20v 18.629 . 148 3.389 . 032 
P12 C3 Blowby, inH20g .021 . 002 .0 05 . 000 
C3 Speed, RPM 2803.2 2.214 2803.2 2.214 
C3 Fuel Flow, lb/hr 80.601 , 193 36,560 . 087 
C3 Smoke, '/. 2,361 . 103 2.361 . 1 03 
Cell 3 Load, lb-ft 347.77 .850 471.51 1 . 153 
Kl C3 Exhaust 1, F 744.16 .575 395,64 .319 
K2 C3 Exhaust 2, F 800.56 .391 426.98 .217 
K3 C3 Exhaust 3, F 882.50 .703 472.5 0 .390 
K4 C3 Exhaust 4, F 301.09 .551 427.27 .306 
K5 C3 Exhaust 5, F 894.3 0 .576 479.05 .320 
K6 C3 Exhaust 6, F 908.17 .635 436.76 .353 
K7-C3 Exhaust Conn, F 422.88 .847 217.15 .471 
J1 C3 Water In, F 156.36 . 091 69.091 . 051 
J2 C3 Water Out, F 170.26 . 057 76.808 . 031 
J3 C3 Oil Sump, F 242.26 .413 116.31 ,229 
J4 C3 Fuel In, F 93.166 .528 33.981 ,293 
•J5 C3 Inlet Air, F 103.39 .327 39.939 . 131 
•J6 C3 Airbox, F 199.98 .079 93.324 . 044 
Horsepower 185.62 .518 138.39 .386 
Corrected Horsepower 190.09 .531 141.73 .396 
BSFC, lb/hp-hr .434 .001 .264 . 001 
Corrected BSFC .424 . 001 .258 . 001 
Relative Humidity 13.280 .278 13.280 .278 
Reference Pressure, inHg 38.651 130.39 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement > 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure s 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power j 
BSFC ! 
Indicated Power i 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release < 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
38.65 in-Hq 
2803 RPM 
347.8 lb-ft 
80.6 lb/hr 
185.62 bhp 
.434 lb/bhp 

26.48 
9.421 
456.3 

37 
1111. 
71 .5 

5 
8 
1 

FILE : DN1378 

-hr 
kW/cyl 
MPa 
kPa/deg 
2 Joulcs/deg 

Joules 09 
V. 

36.5 •/. 
31 .8 '/. 
7.1 degrees 
197.9 degrees 
10.50 J/degree 
28.8 degrees 

.24686 



880114.102442 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pi1-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pr^ssur»,   psig 
P5 C3 Airbox Pr*s,,   psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb^hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
,H 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, Ib/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-12920-L 6V53N 
66.921 .238 19.401 
48.181 , 1 00 8.990 
29.424 . 000 99.642 
74.827 .453 515.91 
50.501 . 01 t 348.20 
4. 023 .021 27.739 

22.506 .215 5.600 
15.995 . 151 3.930 
-. 012 . 003 -. 003 

2502.1 2.735 2502.1 
75.016 .283 34.027 
3.622 .136 3.622 

379.09 ,497 513,98 
743.40 .446 395.22 
794.17 .244 423.43 
899.69 .798 482.05 
785.97 .331 418.87 
893.14 .426 478.41 
905.14 .437 485.08 
405.82 .769 207.68 
155.62 .087 68.678 
169.51 .053 76.396 
239.67 . 197 115.37 
93.377 . 117 34.099 
103.54 . 159 39.745 
190.19 . 104 87.885 
190.61 .298 134.66 
185.03 .306 137.95 

.415 .002 .253 

.4 05 .002 .247 
20.290 ,257 20.290 
36.439 123.40 

5 
, 132 
. 056 
. 001 
, 126 
, 074 
, 145 
, 053 
, 038 
, 001 
,735 
, 123 
, 136 
,674 
,248 
135 
,438 
184 
237 
243 
427 
048 
030 
1 09 
065 
088 
058 
223 
228 
001 
001 
257 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore i 
Stroke i 
Displacement i 
Compression Ratio i 
Injection Timing ■• 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow i 
Brake Power t 
BSFC i 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure Riser 
Peak Heat Release Rate i 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay t 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

FILE : DN1330 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21 , 0 1 bo 1 
18 BTDC 

180.0 degrees 
36,44 in-Hg 
2502 RPM 
379.1 lb-ft 
75.0 lb/hr 
180.60 bhp 
.415 lb/bhp-hr 

24.53 kwVcyl 
9.532 MPa 
500.8 kPaAJeg 

42 .5 Joules/deg 
1163.89 Joules 
?\ .9 ; i 
36.3 y. 
33.2 ; i 
6.4 degrees 
198.2 degrees 
10.46 J/degree 
29.8 degrees 

.21384 



88011< \ . 1 05656 AL-1529' 9-F l 3L.-1292Q-L 6V53N 5 
Dry Bulb Temperature, F 66.117 . 158 13.954 .083 
Wet Bulb Temperature, F 47.623 .025 8.680 . 014 
PI 1-Baro <Vent>, "Hg i ABS 29.426 . 000 99.648 . 001 
P3 C3 Fuel Pressure,p; sig 73.041 .399 503.60 2.752 
P4 C3 Oil Pressure, p: sig 47.133 . 015 324.97 . 1 06 
P5 C3 Airbox Pres » , p: Big 2.917 . 01 1 20.113 . 073 
P10 C3 Exh Com», inH20g 17.873 . 193 4.447 . 043 
PI1 C3 Intake Vac,inH20v 12.661 .032 3.151 , 020 
P12 C3 Blowby, inH20g -.057 .002 -. 014 . 001 
C3 Speed, RPM 2200.2 2.021 2200.2 2.021 
C3 Fuel Flow, lb/hr 69.789 .334 31 ,656 . 151 
C3 Smoke, V. 5.699 . 171 5.699 . 171 
Cell 3 Load, lb-ft 399.62 .572 541.31 .775 
Kl C3 Exhaust 1, F 722.22 .317 333.45 , \?S 
K2 C3 Exhaust 2, F 801.53 .219 427.52 . 122 
K3 C3 Exhaust 3, F 914.81 .534 490.45 .297 
K4 C3 Exhaust 4, F 770.93 .386 410.51 .214 
K5 C3 Exhaust 5, F 922.17 .652 494.54 .362 
K6 C3 Exhaust 6, F 933.12 .735 500,62 .409 
K7-C3 Exhaust Comm, F 378.13 .355 192.29 . 197 
,M C3 Water In, F 155.71 .075 68.728 . 042 
J2 C3 Water Out, F 17 0.32 . 035 76.844 .019 
J3 C3 Oil Sump, F 239.45 . 151 115.25 . 084 
•J4 C3 Fuel In, F 92.839 . 037 33.799 .021 
•J5 C3 Inlet Air, F 103.78 . 101 39.878 . 056 
■J6 C3 Airbox, F 180.08 . 160 82.264 . 089 
Horsepower 167.41 .291 124.32 .217 
Corrected Horsepower 171.51 .298 127.87 .222 
BSFC, lb/hp-hr .417 .002 .254 . 001 
Corrected BSFC .407 . 002 .248 . 001 
Relative Humidity 20.199 .331 20.199 .331 
Reference Pressure, inHg 34.434 116.61 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke i 
Displacement i 
Compression Ratio : 
Injection Timing .• 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  > 
Fuel Flow ! 
Brake Power i 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release s 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity » 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to t 
18 BTDC 

180.0 degrees 
34.43 in-Hg 
2200 RPM 
399.6 lb-ft 
69.8 Ib/hr 
167.39 bhp 
.417 lb/bhp-hr 

21.66 kwVcyl 
9.647 MPa 
498.5 kPa/deg 

43.6 Joules/deg 
t194.42 Joules 
69.7 V. 
34.5 V. 
33. 1 "/. 
6.6 degrees 
198.4 degrees 
11.34 J/degree 
29.8 degrees 

.22040 

FILE DN1382 



880114.111403 AL-15299-F AL-12920-L 6V53N 5 
Dry Bulb Temperature, F 68.564 .459 20.313 .255 
Wet BL lib Temperature, F 48.987 . 106 9.437 .059 
P11-Baro <Vent>, "Hg ABS 29.423 . 001 99.639 , 002 
P3 C3 Fuel Pressure,psig 71.126 . 152 490.40 t , 050 
P4 C3 Oil Pressure, psig 42,858 . 012 295.5 0 . 085 
P5 C3 Airbox Pres., psig 2.005 . 016 13.821 .110 
P10 C3 Exh Com«, inH20g 12.655 . 155 3.149 . 039 
P11 C3 Intake Vac,inH20v 8.764 . 064 2.181 . 016 
P12 C3 Blowby, inH20g -.049 .003 -.012 . 001 
C3 Speed, RPM 1800.7 2.323 1800.7 2.323 
C3 Fuel Flow, lb/hr 61.405 .222 27.853 . 1 01 
C3 Smoke, V. 20.919 .554 20.919 .554 
Cell 3 Load, lb-ft 407.52 .698 552.52 .946 
Kl C3 Exhaust 1, F 660.58 .309 349.21 . 172 
K2 C3 Exhaust 2, F 777.84 .380 414.36 .21 1 
K3 C3 Exhaust 3, F 86t.59 .451 460.38 .25 0 
K4 C3 Exhaust 4, F 741.82 .382 394.34 .212 
K5 C3 Exhaust 5, F 919.76 .643 493.2 0 .357 
K6 C3 Exhaust 6, F 932.80 .448 500,44 .249 
K7-C3 Exhaust Comm, F 358.17 .566 181.20 .314 
J1 C3 Water In, F 154.85 .062 68.251 . 034 
J2 C3 Water Out, F 169.88 .086 76.598 .048 
J3 C3 Oil Sump, F 234.09 . 168 112.27 . 093 
J4 C3 Fuel In, F 91 .136 .043 32.853 . 024 
■J5 C3 Inlet Air, F 100.51 . 131 38.061 . 073 
J6 C3 Airbox, F 160.19 .069 71 .216 .039 
Horsepower 139.72 .325 104.17 .242 
Corrected Horsepower 142.77 .332 106.44 .248 
BSFC, lb/hp-hr .439 .002 .267 . 001 
Corrected BSFC .430 .002 .262 . 001 
Relative Humidity 19.351 .869 19,351 .869 
Reference Pressure, inHg 32.86 0 111.28 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« ; 
Stroke ; 
Displacement i 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed 
Load  i 
Fuel Flow i 
Brake Power s 
BSFC » 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure:   Riset 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21 ,0 to 1 
13 BTDC 

130.0 degrees 
32.86 in-Ha 
1801 RPM 
407.5 lb-ft 
61.4 lb/hr 
139.74 bhp 
,439 lb/bhp-hr 

17.53 kW^cyl 
9.779 MPa 
562.2 kPa/deg 

54.8 Joules/deg 
1178.79 Joules 
64.0 V. 
31 .7 '/. 
31.4 •/. 
5.9 degrees 
197.1 degrees 
11.64 J/degree 
29.3 degrees 

.19986 

FILE DN1384 



33011-^ 1.112738 AL-15299-F AL-12920-L 6V53N 5 
£>t-y   Bulb Temperatur«, F 63.602 .310 20.335 . 172 
Wet Bulb Temperature, F 4S.927 . 04 0 9.404 . 022 
P11-Bero <Vent>, "Hg ABS 29.410 . 000 99.593 . 001 
P3 C3 Fuel Pressure,psig 69.140 . 090 476.70 .622 
P4 C3 Oil Pressure, psig 32,239 .015 222.28 . 102 
P5 C3 Airbox Pres., psig 1 .429 . 012 9.855 . 082 
P10 C3 Exh Comm, inH20g 8.634 .095 2. 149 .024 
P11 C3 Intake Vac,inH20v 5.573 .038 1 .387 . 009 
P12 C3 Blowby, inH20g -.047 .003 -. 012 . 001 
C3 Speed, RPM 1403.9 1 .343 1403.9 1 .343 
C3 Fuel Flow, lb/hr 52.517 .223 23.821 . 1 01 
C3 Smoke, "/. 48.170 .831 48.170 .831 
Cell 3 Load, lb-ft 332.44 1 .416 513.51 1 .920 
KJ C3 Exhaust 1, F 622.06 .424 327.81 .236 
K2 C3 Exhaust 2, F 7 07.35 .354 375.2 0 . 197 
K3 C3 Exhaust 3, F 792.63 .623 422.57 .349 
K4 C3 Exhaust 4,   F 688.08 .817 364.49 .454 
k'5 C3 Exhaust 5, F 850.23 1 .043 454.57 .579 
K6 C3 Exhaust 6, F 797.20 .458 425.11 .255 
K7-C3 Exhaust Comm, F 340.25 .764 171.25 ,424 
■J1 C3 Water In, F 152.56 .110 66.978 . 061 
,12 C3 Water Out, F 169.00 .075 76.109 . 041 
J3 C3 Oil Sump, F 232.92 . 109 111.62 . 061 
J4 C3 Fuel In, F 90.176 . 054 32.320 . 030 
J5 C3 Inlet Air, F 102.03 . 189 38.908 . 105 
J6 C3 Airbox, F 157.07 .080 69.485 , 044 
Horsepower 102.23 .375 76.220 .280 
Corrected Horsepower 104.64 .384 73 . 016 .286 
BSFC, lb/hp-hr .514 .002 ■ 313 . 001 
Corrected BSFC .502 . 002 .305 . 001 
Relative Humidity 19.071 .636 19.071 .636 
Reference Pressure, inHg 31 .910 108.06 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Sore i 
Stroke s 
Displacement i 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pr^ssurei 
Speed : 
Load 
Fuel Flow i 
Brake Power ; 
BSFC s 
Indicated Power i 
Peak Pr&ssurtt   ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 2 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 1 
Brake Thermal Efficiency 1 
Ignition Delay 1 
Centroid Phasing 
Centroid Magnitude 1 
Sensitivity : 
Premixed/Diffusion Ratio ! 

FILE : DN1386 
98.4 mm 
1t4,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.91 in-Hg 
1404 RPM 
382.4 lb-ft 
52.5 lb/hr 
102.23 bhp 
.514 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 

13.52 
10.11 
613.3 

64 
1176.99 
58.3 '/. 
28.6 y. 
26.9 y. 
5.0 degrees 
195.3 degrees 
12.74 J/degree 
28.3 degrees 

.17696 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^-FUEL DATEZ^£SPAGE^_- 

Operator 
Time 

fr-Al 9~ aim 
Teat Hour P0M"L 
Speed. RPM H£L 
Lood, Ib-ft 
Fuel Row, lb/hr 
Exh. Opocity, % 

TEMPERATURES, PEG. F 

mi 
21L 
10. 

Q&L &L 
loo.k 
££3 
3S 

Exhouet Cyl. L1 
Exhouat Cyl. L2 
Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 

Blowby. in.woter 
Borometer, in.Hg 

ISO 
%oO 

SSL 
$c® 

£12. 
9öQ 

m. 

110 
151 
U2- 

£ 

le£i 
u±_ 
o 

i:yo 2L£i 
3°k,i> 2AM2**'» 
mi 
ml 
lit 
&£. 

ml 
mil 

& 

S3a 
1/Q 
<%CD 

?ö$_ 

JL v 
HISL 
ISX- 
UZL 

n$ W'W. 
A3d 
1ÖÖ 

L2D- 
&#. 
2£5_ 
M£> 
161 
l£L 

S2£_ 
m. 
S2L 
7£o_ 
9& 
1HD 
Sf£_ 
hi 

£Ä 

rtoQ 
HM 
a 5 
Ml 

5o5. 
bo 
JAO 
SSa 
S5a 

.222. 

%L 
2M- 

XL 
3c*> 
5LÜ 

iL5. 

Intake Voc, in.woter       _ 

2L£ 

£ 
22L33L 

11 
OH 
Si 9 
ML 

S6 
?i 

QL 
ML 
llü. 

til 

13. 
Jl 

!£L 

3:vz> 

ml 
wi 
/.* 

(>7P $00 
2m. 33& 
$£Q_ £&> 
730 
f#0 

M. 
SCLL 

151 
til 
Otl 
13 

111 
67. T 
TEP Zl 

JL&- 
H9.S 5LK 

77o 

Exh. Comm., in.Woter     %*]Q 

H 
mm. 

M. 
no 

ILL 
M 

11 
£$_&$ 

W" 
iK 

LLSLilS. 

v 
M&WÜ 

Qö_ö 

TIL u 

1Z m. 
511 

HI 
221 
21 
löO 

Ihl, 
Mi 

f/g> 
L3ö 

ML 

Ml 
l£L- 
2ll 
SL 
1£L 
BL 

'D 

frO 
\S37 
42JL 

QÄ- 
'2U- 

>IS 
H. 

mi 

in 
Uua 
a 

m 
4-0 
715. 

Ll 

uns. 
LI 
2L 

/!*> 
Ö 

p. $#31 

$3- 
6* 

mi 

i 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JL_FUE^w?9ATE/v^AGE^_ 

Operator     £"&(-*] 
Time 
Teat Hour 
Speed. RPM 
Lood, lb-ft 
Fuel Flow, lb/hr 
Exh. Opoclty, % 

TEMPERATURES, PEG. F 

■3'öc) 3JC2 
3?/?/> 

<3}L 
£5±L 
QA± 

Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhoust Cyl. L3 
Exhouet CyLRI 
Exhouat Cyl. R2 
Exhouat Cyl. R3 
Exhouat Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
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3801 14. 125414 AL-1608' 9-F i U-12920-L 6V53 5 
Dry  Bulb Temperature, F 70.476 .336 21.375 . 187 
Wet Bulb Temperature, F 50.565 . 091 10.314 . 051 
PI1-Baro <Vent >, "Hg i *BS 29.370 . 000 99.458 . 001 
P3 C3 Fuel Pressure, p: sig 76.937 .357 53 0,46 2.461 
P4 C3 Oil Pressure, p: sig 52.183 .039 359.79 .268 
P5 C3 Airbox Pres. , psig 5, 125 .01 1 35.335 . 073 
P10 C3 Exh Comm, inH20g 27.453 .219 6.831 . 055 
P11 C3 Intake Vac,inH20v 19.927 . 138 4.959 . 034 
P12 C3 Blowby, inH20g .016 . 006 .004 . 001 
C3 Speed, RPM 2799.6 1 .803 2799.6 1 .308 
C3 Fuel Flow, lb,'hr 87,757 .075 39.806 . 034 
C3 Smoke, '/. 2.604 . 144 2.6 04 . 144 
Cell 3 Load, lb-ft 365.79 .961 495.95 1 .302 
Kl C3 Exhaust 1 , F 765.14 .467 407.30 .260 
K2 C3 Exhaust 2,   F 825.05 .441 44 0.58 .245 
K3 C3 Exhaust 3, F 908.85 .333 487,14 , 185 
K4 C3 Exhaust 4, F 328.80 1 . 095 442.67 .603 
K5 C3 Exhaust 5, F 922.27 .369 494.60 .205 
K6 C3 Exhaust 6, F 940.61 .442 504.79 ,246 
K7-C3 Exhaust Comm, F 434.81 1 .422 223.78 ,790 
J1 C3 Water In, F 154.54 ,071 68.076 . 039 
J2 C3 Water Out, F 168.14 .059 75.635 . 033 
•J3 C3 Oil Sump, F 240.30 .385 115.72 .214 
J4 C3 Fuel In, F 91.490 .242 33.050 , 135 
,15 C3 Inlet Air, F 98.036 .417 36.637 .232 
J6 C3 Airbox, F 199,69 .372 93.158 .207 
Horsepower 194.99 .605 145.38 .451 
Corrected Horsepower 199.28 .618 148.53 .461 
BSFC, lb/hp-hr ,450 . 001 .274 . 001 
Corrected BSFC .440 . 001 .268 . 001 
Relative Humidity 2 0.473 .444 20.473 ,444 
Reference Pressure, inHg 38.339 129.33 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DM 1333 
Bore : 
Stroke s 
Displacement : 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow i 
Brake Power ; 
BSFC : 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency .• 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity s 
Premixed/Diffusion Ratio i 

98.4 mm 
1)4.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
38.34 in-Hg 
2800 RPM 
365.8 lb-ft 
87.8 Ib/hr 
195.02 bhp 

.450   lb/bhp-hr 
27.30  kwVcyl 
9.605  MPa 
495.4   kPa/deg 

40,4   Joules/deg 
1154.76   Joules 
68.7 V. 
34.8 V. 
30.9 •/. 
7.2 degrees 
198.4 degrees 
10.89 J/degree 
29.1 degrees 

.24795 



S30114 L. 131008 AL-16089-F i =>L-12920-L 6V53 5 
Dry Bulb Temperature, F 71,151 .372 21.751 .2 07 
Wet Bulb Temperature, F 51.505 . 121 10.836 . 067 
Pll-Baro <Vent>, "Hg ABS 29.356 , 000 99.410 . 001 
P3 C3 Fuel Pressure,psig 74.621 .376 514.49 2.589 
P4   C3 Oil Pressure, psig 49.851 . 016 343,71 . 112 
P5 C3 Airbox Pres , , psig 4,042 ,020 27.867 . 134 
P10 C3 Exh Comm, inH20g 23.151 , 123 5.761 . 032 
P11 C3 Intake Vac,inH20v 16.947 .066 4.217 . 017 
PI 2 C3 Blowby, inH20g . 063 . 002 . 016 . 000 
C3 Speed, RPM 2498.7 1 .442 2498.7 1 .442 
C3 Fuel Flow, lb/hr 83.999 . 045 38.101 . 020 
C3 Smoke, Y. 3.532 . 114 3.532 . 1 14 
Cell 3 Load, lb-ft 399.54 .823 541.70 1.116 
Kl C3 Exhaust 1, F 791.91 .668 422,17 .367 
K2 C3 Exhaust 2, F 852.60 .450 455.89 .250 
K3 C3 Exhaust 3, F 951.83 .534 511 .02 .297 
K4 C3 Exhaust 4, F 326,44 .511 441.35 .234 
K5 C3 Exhaust 5, F 946,04 .909 507.80 .505 
K6 C3 Exhaust 6, F 956.09 .937 513.38 .520 
K7-C3 Exhaust Comm, F 434.52 .801 223,62 .445 
,i 1 C3 Water In, F 154.46 .078 68.034 . 043 
J2 C3 Water Out, F 168.80 . 115 76.002 . 064 
■J3   C3 Oil Sump, F 242.17 ,228 116.76 . 126 
J4 C3 Fuel In, F 87.876 . 050 31.042 . 028 
J5 C3 Inlet Air, F 100,44 .320 38.021 . 178 
J6 C3 Airbox, F 197.21 . 091 91.783 . 051 
Horsepower 190.09 .465 141.73 .347 
Corrected Horsepower 194.89 .477 145.30 .355 
BSFC, lb/hp-hr .442 .001 .269 . 001 
Corrected BSFC ,431 . 001 ,262 . 001 
Relative Humidity 22,087 .495 22.037 .495 
Reference Pressure, inHg 36.339 123.06 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DM1390 
Bore ! 
Stroke : 
Displacement 
Compression Ratio ; 
Injection Timing } 
CrankangI« Offset i 
Reference Pressure   r 
Speed i 
Load  : 
Fuel Flow ! 
Brake Power ; 
BSFC i 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rises 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency » 
Brake Thermal Efficiency t 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

99.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

I SO.0 degrees 
36.34 in-Hg 
2499 RPM 
399.5 lb-ft 
84.0 lb/hr 
190.09 bhp 
.442 lb/bhp-hr 

25.24 kwVcyl 
9.699 MPa 
545.9 kPa/deg 

48.4 Joules/deg 
1220.05 Joules 
67.7 X 
33.6 X 
31 .5 '/. 
6.9 degrees 
199.0 degrees 
10.99 J/degree 
30.1 degrees 

.22928 



880t14.132621 AL-16089-F AL-12920-L 6V53 5 
Dry Bulb Temperature, F 71.337 .407 21 .854 .226 
iiet Bulb Temperature, F 5t.664 . 138 10.924 . 077 
Pll-Baro <Vent>, "Hg ABS 29.351 . 000 99.392 . 002 
P3 C3 Fuel Pressure,psig 74.609 .292 514.41 2.016 
P4 C3 Oil Pressure, psig 52.238 . 033 360,52 .261 
P5 C3 Airbox Pres., psig 3.863 . 021 26.635 . 143 
P10 C3 Exh Comm, inH20g 20.190 .165 5.024 . 041 
Pit C3 Intake Vac,inH20v 17.096 .032 4.254 . 020 
P12 C3 Blowby, inH20g .052 .004 .013 . 001 
C3 Speed, RPM 2500.5 2.944 2500.5 2.944 
C3 Fuel Flow, lb/hr 62.285 . 075 28.252 . 034 
C3 Smoke, V. .000 .097 .000 . 097 
Cell 3 Load, lb-ft 300.94 .929 408.02 1 .259 
Kl C3 Exhaust 1, F 610.23 .530 321.24 ,294 
K2 C3 Exhaust 2, F 652.44 .400 344.69 ,222 
K3 C3 Exhaust 3, F 735.79 .486 390.99 .270 
K4 C3 Exhaust 4, F 657.51 .293 347,51 . 163 
K5 C3 Exhaust 5, F 733.56 .540 389.76 .300 
K6 C3 Exhaust 6, F 740.69 .567 393.71 .315 
K7-C3 Exhaust Conn, F 347.85 .537 175.47 .293 
J1 C3 Water In, F 155.29 . 173 68.494 . 096 
J2 C3 Water Out, F 167.45 .154 75.253 . 086 
J3 C3 Oil Sump, F 229.95 . 146 109.97 . 031 
J4 C3 Fuel In, F 38,884 . 063 31 .602 . 035 
J5 C3 Inlet Air, F 102.22 .096 39.014 . 053 
■J6 C3 Airbox, F 178.47 .069 81.372 . 038 
Horsepower 143.28 .502 106,82 .374 
Corrected Horsepower 147.17 .516 109.72 .334 
BSFC, lb/hp-hr .435 .002 .264 . 001 
Corrected BSFC .423 .001 . 257 . 001 
Relative Humidity 22.203 .507 22.203 .5 07 
Reference Pressure, inHg 35.958 121.77 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE i DN1392 
ßorc i 
Stroke ! 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure •. 
Speed i 
Load  : 
Fuel Flow s 
Brake Power ! 
BSFC i 
Indicated Power ! 
Peak Pressure : 
Peak Rate of Prsseurs   Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing ; 
Centroid Magnitude .• 
Sensitivity s 
Premixed/Diffusion Ratio : 

98.4 mm 
1)4.3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
35.96 in-Hg 
2501 RPM 
300.9 lb-ft 
62.3 lb/hr 
143.29 bhp 
.435 lb/bhp-hr 

19.76 kW^cyl 
8.746 MPa 
575.7 kPa/deg 

55.1 Joules/deg 
931.504 Joules 
69.7 V. 
35.5 V. 
32. 0 V. 
8.7 degrees 
197.5 degrees 
10.47 J/degree 
26.8 degrees 

.32440 



83 0114.140009 AL-16 089-F AL-1292 0-L 6V53                  5 
Dry Bulb Temperature, F    71.193 .343 21.774 .191 
Wet Bulb Temperature, F    51.700 .170 10.944 .094 
P11-Baro <Vent), "Hg ABS   29.329 .000 99.319 .001 
P3 C3 Fuel Pressure,psig   73.405 .257 506.11 1.774 
P4 C3 Oil Pressure, psig   47.151 .020 325.09 .136 
P5 C3 Airbox Pres., psig    2.898 .015 19.980 .100 
P10 C3 Exh Com», inH20g    18.515 .209 4.607 .052 
P11 C3 Intake Vac,inH20v   13.945 .070 3.470 .017 
P12 C3 Blowby, inH20g        .011 .004 .003 .001 
C3 Speed, RPM             2200.1 2.797 2200.1 2.797 
C3 Fuel Flow, lb/hr                     76.524 .069 34.711 .031 
C3 Smoke, '/.                                             11.088 .128 11.033 .123 
Cell 3 Load, lb-ft        415.84 1.224 563.31 1.659 

766.64 ,307 408.13 ,171 
338.97 .374 448.32 .203 
956.86 .587 513.31 .326 
801.69 .566 427.61 .314 
965.21 .405 518.45 .225 
977.25 .673 525.14 .374 
417.55 .386 214.20 .214 
152,89 .095 67.161 .053 
167.56 .062 75.313 .034 
238.96 .316 114.98 .176 
91.447 .037 33.026 .021 
103.37 .045 39.653 .025 
188.35 .031 86.862 .017 

Horsepower                  174.20 .595 129,38 .443 
Corrected Horsepower       179.26 .612 133.65 .456 
BSFC, lb/hp-hr              ,439 .002 .267 .001 
Corrected BSFC               .427 .002 .260 .001 
Relative Humidity          22.651 .407 22.651 .407 
Reference Pressure, inHg   34,203 115,82 

Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comro, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
,16 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore    i 

Stroke : 
Displacement i 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure : 
Speed i 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power t 
Peak Pressure ; 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio s 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21 .0 to 1 
18 BTDC 

190.0 degrees 
34.20 in-Hg 
2200 RPM 
415.8 lb-ft 
76.5 lb/hr 
174.17 bhp 
.439 lb/bhp-hr 

22.43 kU/cyl 
9.856 MPa 
569.3 kPa/deg 

53.6 Joules/deg 
1230.60 Joules 
66.0 'A 
32.8 '/. 
31 .7 y. 
6.9 degrees 
197.8 degrees 
12.15 J/degree 
28.9 degrees 

.23768 

FILE ! DN1394 



380114.141133 AL-16089-F AL-12920-L 6V53 5 
Dry Bulb Temperature, F 71.179 .220 21.766 ,122 
Wet Bulb Temperature, F 51.945 .049 11.081 ,027 
Pll-Baro <Vent>, "Hg ABS 29,327 .001 99,311 ,002 
P3 C3 Fuel Pressure,psig 74.569 .311 514,13 2.146 
P4 C3 Oil Pressure, psig 50.989 ,027 351.55 ,184 
P5 C3 Airbox Pres., psig 2.713 .013 18.707 .083 
P10 C3 Exh Comm, inH20g 14.293 .202 3.557 .050 
P11 C3 Intake Vac,inH20v 14.296 ,057 3.557 .014 
P12 C3 Blowby, inH20g .001 ,003 .000 .001 
C3 Speed, RPM 2200.7 2.061 2200.7 2.061 
C3 Fuel Flow, lb/hr 43.235 .046 19.611 .021 
C3 Smoke, V. -.562 .035 -.562 .035 
Cell 3 Load, lb-ft 231.38 .999 313.70 1.355 
KJ C3 Exhaust 1, F 522,04 .421 272.24 .234 
K2 C3 Exhaust 2, F 531.54 ,260 277.52 ,145 
K3 C3 Exhaust 3, F 589.79 .299 309.88 ,166 
K4 C3 Exhaust 4, F 520.14 .252 271.19 ,140 
K5 C3 Exhaust 5, F 575.67 .495 302.04 .275 
K6 C3 Exhaust 6, F 577.60 .544 303.11 .302 
K7-C3 Exhaust Comm, F 289.86 1.214 143.25 .675 
J1 C3 Water In, F 156.81 .091 69.337 .050 
J2 C3 Water Out, F 167.40 .097 75.222 .054 
J3 C3 Oil Sump, F 220,21 .179 104.56 .099 
J4 C3 Fuel In, F 90.687 ,017 32.604 .009 
J5 C3 Inlet Air, F 101.53 .057 38.629 .032 
J6 C3 Airbox, F 163.32 .213 72.955 .113 
Horsepower 96.954 .444 72.287 .331 
Corrected Horsepower 99.637 .456 74.286 ,34 0 
BSFC, lb/hp-hr ,446 .002 ,271 ,001 
Corrected BSFC .434 .002 .264 .001 
Relative Humidity 23.482 .454 23,432 .454 
Reference Pressure, inHg 33.799 114.46 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE ! DN1396 
Bore i 98,4 mm 
Stroke 1 114.3 mm 
Displacement : 5217,9 cc 
Compression Ratio : 21,0 to 1 
Injection Timing i 18 BTDC 
Crankangle Offset > 180,0 degrees 
Reference Pressure 33.80 in-Hg 
Speed : 2201 RPM 
Load 231.3 lb-ft 
Fuel Flow : 43.2 lb/hr 
Brake Power : 96.93 bhp 
BSFC : .446 lb/bhp-hr 
Indicated Power : 13.69 kwVcyl 
Peak Pressure : 8.077 MPa 
Peak Rate of Pressure Rise.- 675.1 kPa/deg 
Peak Heat Release Rate : 72.7 Joules/deg 
Cumulative Heat Release s 719.391 Joules 
Apparent Combustion Efficiency : 68.3 X 
Indicated Thermal Efficiency : 35.4 V. 
Brake Thermal Efficiency j            31 ,2 Y. 
Ignition Delay : 10,2 degrees 
Centroid Phasing s 195.0 degrees 
Centroid Magnitude ! 12.95 0/degree 
Sensitivity : 22,8 degrees 
Premixed/Diffusion Ratio i               .44853 



980114.143546 AL-16089-F AL-12920-L 6V53 5 
Dry Bulb Temperature, F 70.101 .244 21.167 .135 
Wet Bulb Temperature, F 51.497 .054 10.832 .030 
P11-Baro <Vent>, "Hg ABS 29.311 .000 99.260 .001 
P3 C3 Fuel Pressure,psig 70.641 .136 487.05 1,283 
P4 C3 Oil Pressure,   psig 42,440 .039 292.61 .271 
P5 C3 Airbox Pres., psig 1.974 .009 13.608 ,064 
P10 C3 Exh Comm, inH20g 14.496 .020 7.372 .005 
P11 C3 Intake Vac,inH20v 10.308 .064 2.565 .016 
P12 C3 Blowby, inH20g .032 .003 .008 .001 
C3 Speed, RPM 1801.3 2.236 1801.3 2.236 
03   Fuel Flow, lb/hr 67.112 .106 30.441 ,048 
C3 Smoke, V. 40.455 .704 40.455 .704 
Cell 3 Load, lb-ft 410.82 1.203 556.99 1.630 
K\   C3 Exhaust 1, F 687.86 .485 364.37 .270 
K2 C3 Exhaust 2, F 808.69 .566 431.49 ,315 
K3 C3 Exhaust 3, F 895.51 .485 479.73 .27 0 
K4 C3 Exhaust 4, F 762.35 .556 405.75 ,309 
K5 C3 Exhaust 5, F 943.27 1.851 506.26 1.028 
K6 C3 Exhaust 6, F 945.31 .415 507.40 .231 
K7-C3 Exhaust Comm, F 617.58 18.619 325.32 10.344 
■J1 C3 Water In, F 156.12 .129 68.953 ,072 
J2 C3 Water Out, F 171.24 .279 77.356 ,155 
J3 C3 Oil Sump, F 234.59 .208 112.55 .115 
J4 C3 Fuel In, F 90.691 .774 32.606 ,430 
■J5 C3 Inlet Air, F 104.14 .343 40.079 ,191 
■)6   C3 Airbox, F 165.39 .051 74,106 .028 
Horsepower 140.90 .466 105.05 .347 
Corrected Horsepower 145.22 .480 108.27 .358 
BSFC, lb/hp-hr .476 .001 .290 .001 
Corrected BSFC .462 .001 .281 .001 
Relative Humidity 24.442 .467 24.442 .467 
Reference Pressure, inHg 32.572 110.30 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE i DN1393 
Bore i 
Stroke ■. 
Displacement i 
Compression Ratio s 
Injection Timing s 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  ; 
Fuel Flow i 
Brake Power ; 
BSFC i 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pr^ssurtt   Rise) 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay s 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
32.57 in-Hg 
1901 RPM 
410.9 lb-ft 
67.1 Ib/hr 
140.97 bhp 

.476   lb/bhp-hr 
17.79   kwVcyl 
9.945   MPa 
674.3 kPa/deg 

70.9   Joules/deg 
1212.95 Joules 
66.7 y. 
29. 6 'A 
29.2 '/. 
6.2 degrees 
197.4 degrees 
12.73 J/degree 
29.2 degrees 

.21364 



330114.144706 AL-16089-F AL-12920 
Dry Bulb Temperature, F 70,585 
Wet Bulb Temperature, F 51.849 
P11-Baro <Vent>, "Hg ABS 29,305 
P3 C3 Fuel Pressure,psig 71.350 
P4 C3 Oil Pressure, psig 45.044 
P5 C3 Airbox Pres., psig 1 .740 
P10 C3 Exh Com», inH20g 9.496 
P11 C3 Intake Vac,inH20v 10.640 
P12 C3 Blowby, inH20g . 032 
C3 Speed, RPM 1302.9 
C3 Fuel Flow, lb/hr 41.040 
C3 Smoke, V. 1 .090 
Cell 3 Load, lb-ft 282.70 
KJ C3 Exhaust 1, F 505.91 
K2 C3 Exhaust 2, F 551.63 
K3 C3 Exhaust 3, F 612.14 
K4 C3 Exhaust 4, F 534.67 
K5 C3 Exhaust 5, F 653.27 
K6 C3 Exhaust 6, F 634.00 
K7-C3 Exhaust Comre, F 508.63 
J1 C3 Water In, F 157.25 
42   C3 Water Out, F 168.85 
J3 C3 Oil Sump, F 222.26 
■J4 C3 Fuel In, F 89.538 
J5 C3 Inlet Air, F 105.21 
J6 C3 Airbox, F 153.02 
Horsepower 97.046 
Correc :ted Horsepower 100.15 
BSFC, lb/hp-hr .423 
Correc :ted BSFC .410 
Relative Humidity 24,513 
Reference Pressure, inHg 32.066 

-L 6V53 5 
. 1 15 
. 020 
. 001 

1 .442 
. 123 
, 047 
. 006 
.012 
. 001 

1 .393 
. 042 
. 066 
.717 
. 166 
.303 
.250 
. 162 
.390 
.282 
• 353 
, 043 
. 028 
. 193 
. 009 
. 073 
. 091 
. 151 
. 156 
. 001 
. 001 
.391 

207 21.436 
035 11.027 
000 99.238 
209 491.94 
018 310.57 
007 11.999 
026 5.427 
048 2.648 
003 .008 
893 1302.9 
094 18.616 
066 1 , 090 
529 383.29 
298 263.28 
555 283.63 
450 322.30 
292 279.26 
701 345.15 
508 334.44 
635 264.30 
077 69.586 
050 76.028 
347 105.70 
017 31.993 
132 40.672 
163 67.234 
202 72.355 
209 74.667 
001 .257 
001 ,249 
331 24.513 

108.59 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1400 
Bore : 
Stroke ! 
Displacement i 
Compression Ratio ; 
Injection Timing s 
Crank angle Offset i 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow s 
Brake Power : 
BSFC ? 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing •. 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio s 

98.4 mm 
114.3 mm 
5217.9 cc 

21 .0 to 1 
13 BTDC 

130.0 degrees 
32.07 in-Hg 
1803 RPM 
232.7 lb-ft 
41.0 lb/hr 
97.05 bhp 
.422 lb/bhp-hr 

12.28 kW/cyl 
8.310 MPa 
657.7 kPa/'deg 

69.9 Joules/deg 
802.409 Joules 
65.8 V. 
33.5 V. 
32.9 V. 
8.9 degrees 
194.5 degrees 
12.38 J/degree 
23.6 degrees 

.37768 



380t14,150820 AL-16089-F AL-12920-L 6V53 5 
Dry Bulb Temperature, F   71.194 .332 21.775 .184 
«et Bulb Temperature, F    52.203 .107 11.224 .059 
Pll-Baro <Vent>, "Hg ABS   29.298 .000 99.2J3 .001 
P3 C3 Fuel Pressure,psig   71.848 .273 495.37 1.381 
P4 C3 Oil Pressure, psig   47.215 .014 325.54 .099 
P5 C3 Airbox Pres., psig    1.738 .005 11,982 .034 
P10 C3 Exh Comm, inH20g    9.717 .023 5.398 .006 
P11 C3   Intake Vac,inH20v   10.628 .044 2,645 .011 
P12 C3 Blowby. inH20g        .007 .008 .002 .002 
C3 Speed, RPM             1802.0 1.717 1302.0 1.717 
C3 Fuel Flow, lb/hr                     26.269 .038 11.915 .017 
C3 Smoke, V.                                                .504 .032 .504 .032 
Cell 3 Load, lb-ft        155.48 1.054 210.31 1.429 

400.88 .535 204.93 .297 
401.30 .596 205.44 .331 
446.03 .995 230.02 .553 
385.40 .589 196.34 .327 
408.25 .537 209.03 .298 
407.55 .443 208.64 .246 
357.22 .499 180.68 ,277 
160.51 .078 71.397 .044 
169.54 .097 76.410 .054 
211.59 .099 99.770 .055 
88.443 .044 31.357 .024 
99.604 .486 37.553 .270 
142.50 ,22t 61,391 .123 

Horsepower                 53.348 .400 39.775 .299 
Corrected Horsepower       54,797 .411 40.855 .306 
eSFC, lb/hp-hr               .492 .004 .300 .002 
Corrected BSFC               .479 .004 .292 .002 
Relative Humidity          24.320 .501 24.320 .501 
Reference Pressure, inHg   32.054 103.55 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
,M C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DM 1402 
Bore i 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed i 
Load  : 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power ! 
Peak Pressure 
Peak Rate of Pressure:   Rises 
Peak Heat Release Rate t 
Cumulative Heat Release 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude » 
Sensitivity i 
Premixed/Diffusion Ratio i 

93,4 mm 
114,3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.05 in-Hg 
1802 RPM 
155.5 lb-ft 
26.3 lb/hr 
53,35 bhp 
.493 lb/bhp-hr 
8.26 kW/cyl 

7.349 MPa 
768.9 kPaAJeg 

87,6 Joules/deg 
538.438 Joules 
68.8 'A 
35.1 X 
28.2 '/. 
10.9 degrees 
193.9 degrees 
16,24 J/degree 
21.0 degrees 

.51726 



8801 H \.152748 AL-16089-F AL-12920-L 6V53 5 
Dry BL lib Temperature, F 71.819 .438 22,121 .244 
Wet Be lib Temperature, F 52.634 .098 11.463 .054 
P11-Baro (Vent), "Hg ABS 29,300 . 000 99.222 . 001 

P3 C3 Fuel Pressure,psig 72.259 .374 498.21 2.580 
P4 C3 Oil Pressure, psig 47.337 .008 326.38 . 057 
P5 C3 Airbox Pres., psig 1 .782 . 005 12.237 . 038 

P10 C3 Exh Conm, inH20g 8.282 . 119 2.061 . 030 
P11 C3 Intake Vac,inH20v 10.443 .046 2.599 . 012 
P12 C3 Blowby, inH20g -.004 .010 -.001 . 003 
C3 Speed, RPM 18 02.4 1 .981 1802.4 1 ,981 
C3 Fuel Flow, lb/hr 19.794 .076 8.978 . 035 
C3 Smoke, '/. .512 .033 .512 . 033 
Cell 3 Load, lb-ft 94.621 .708 128.29 .960 
Kl C3 Exhaust 1, F 355.97 .302 179.99 . 168 
K2 C3 Exhaust 2, F 354.42 .527 179.12 .293 
K3 C3 Exhaust 3, F 387.67 .293 197.60 . 163 
K4 C3 Exhaust 4, F 315.70 .321 157.61 . 178 
K5 C3 Exhaust 5, F 315.38 .453 157.71 .252 
K6 C3 Exhaust 6, F 323.18 .469 161.77 .260 
K7-C3 Exhaust Comm, F 210.60 1 .403 99.22 0 .780 
■J1 C3 Water In, F 164.31 . 119 73.505 . 066 
J2 C3 Water Out, F 172.62 . 160 78.122 . 089 
J3 C3 Oil Sump, F 209.76 .054 98.757 .030 
J4 C3 Fuel In, F 87.893 .026 31.051 . 014 
•J5 C3 Inlet Air, F 101 . 13 .300 38.408 . 167 
J6 C3 Airbox, F 146.28 , 125 63.488 . 070 
Horsepower 32.472 .265 24.210 , 198 
Corrected Horsepower 33.401 .273 24.903 .203 
eSFC, lb/hp-hr .610 .005 .371 . 003 
Corrected BSFC .593 .005 .361 . 003 
Relative Humidity 24.339 .847 24.339 .347 
Reference Pressure, inHg 32.161 108.91 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ! DN1404 
Bore    i 
Stroke t 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Grankangle Offset i 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.16 in-Hg 
1802 RPM 
94.6 lb-ft 
19.8 Ib/hr 
32.46 bhp 
.610 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

6.39 
6.960 
744. 1 

85 
423,638 
71 .9 V. 
36. 1 V. 
22.8 X 
11.5 degrees 
194.6 degrees 
17.08 J/degree 
21.1 degrees 

.54337 



380114,154337 AL-16089-F AL-12920-L 6V53                  5 
Dry Bulb Temperature, F 72.530 .634 22.517     .352 
Wet Bulb Temperature, F 53.154 .153 11.752     .085 
P11-Baro CVent), "Hg ABS 29.300 .001 99.221      .005 
P3 C3 Fuel Pressure,psig 68.228 .084 470.42     .577 
P4 C3 Oil Pressure, psig 32.080 .026 221.18     .176 
P5 C3 Airbox Prus., psig 1.381 .011 9.518     .077 
P10 C3 Exh Com», inH20g 8.500 .147 2.115     .036 
P11 C3 Intake Vac,inH20v 6.830 .051 1.700     .013 
P12 C3 Blowby, inH20g -.016 .012 -.004     .003 
C3 Speed, RPM 1402.5 1.835 1402.5 1.835 
C3 Fuel Flow, lb/hr 57.505 .839 26.034     .381 
C3 Smoke, V. 71.770 .948 71.770     .948 
Cell 3 Load, lb-ft 378.13 1.501 512.68 2.035 
K1 C3 Exhaust 1, F 633.37 3.887 334.37 2.159 

Exhaust 2, F 713.13 .497 378.41      .276 
Exhaust 3, F 809.23 5.485 431.79 3.047 
Exhaust 4, F 665.11 .398 35K73     .221 
Exhaust 5, F 820.44 1.785 438.02     .991 
Exhaust 6, F 774.67 .843 412.59     .468 
Exhaust Comm, F 335.40 2.642 168.55 1.468 
Water In, F 152.48 .219 66.933     .122 
Water Out, F 169.26 .218 76.254     .121 
Oil Sump, F 232.28 .183 111.26     .102 
Fuel In, F 88.240 .117 31.244      .065 
Inlet Air, F 102.25 .293 39.030     .163 
Airbox, F 158.69 .049 70.384     .027 

Horsepower 100.97 .397 75.283     .296 
Corrected Horsepower 103.99 .409 77.530     .305 
BSFC, lb/hp-hr .570 .009 .346     .006 
Corrected BSFC .553 .009 ,336     .005 
Relative Humidity 24.460 1.144 24.460 1.144 
Reference Pressure, inHg 31.603 107,04 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
•J3 C3 
,i4 C3 
,15 C3 
■J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore i 
Stroke s 
Displacement : 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load  s 
Fuel Flow i 
Brake Power s 
BSFC : 
Indicated Power ; 
Peak Prsssur&   ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

FILE i DN1406 
98,4 mm 

1 14.3 mm 
5217 .9 cc 

21 .0 i bo 1 
18 BTDC 

180.0 degrees 
31 .61 in-Hg 
1403 RPM 
378.1 lb-ft 
57.5 lb/hr 
101.00 bhp 
.569 lb/bhp-hr 

13.57 kwVcyl 
10.32 MPa 
752. 1 kPa/deg 

85 .1 Joules/deg 
1189.96 Joules 
54. 1 V. 
26.4 ; i 
24.4 B 
5.4 degrees 
195.1 degrees 
14,73 J/degree 
27.7 degrees 

.19602 



830114.155316 AL-16089-F AL-12920-L 6V53 5 
Dry Bulb Temperatur«, F 72.668 .459 22.593 .255 
Wet Bulb Temperature, F 53.269 .099 11.816 ,055 
P11-Baro <Vent>, uHg ABS 29.303 .000 99.232 .001 
P3 C3 Fuel Pressure,psig 70.109 ,099 483.39 .681 
P4 C3 Oil Pressure, psig 37.290 .062 257.11 .427 
P5 C3 Airbox Pres., psig 1.310 .006 9.029 .038 
P10 C3 Exh Comm, inH20g 5.387 .055 1.341 .014 
P11 C3 Intake Vac,inH20v 6.924 .030 1.723 .008 
P12 C3 Blowby, inH20g -.015 .009 -.004 .002 
C3 Speed, RPM 1402.5 1.178 1402.5 1.178 
C3 Fuel Flow, lb/hr 16.177 .075 7.338 .034 
C3 Smoke, V. -.417 .077 -.417 .077 
Cell 3 Load, lb-ft 101.88 .906 138.13 1.228 
Kl C3 Exhaust 1, F 346.16 1,276 174.53 ,709 
K2 C3 Exhaust 2, F 335.81 1.387 168.78 .771 
K3 C3 Exhaust 3, F 373.54 .727 189.74 .404 
K4 C3 Exhaust 4, F 238.31 .285 142.39 .153 
K5 C3 Exhaust 5, F 291.19 .338 144.00 .138 
K6 C3 Exhaust 6, F 304.53 .089 151.41 .050 
K7-C3 Exhaust Comm, F 23T.60 3.713 110.89 2.063 
,H C3 Water In, F 160.10 1.694 71.169 .941 
J2 C3 Water Out, F 167.74 1.181 75.412 .656 
J3 C3 Oil Sump, F 206.51 ,288 96.951 .160 
J4 C3 Fuel In, F 92.563 12.330 33.646 6.850 
J5 C3 Inlet Air, F 100.72 .380 38.175 .211 
J6 C3 Airbox, F 147.57 .362 64.204 .201 
Horsepower 27,206 .237 20.284 ,177 
Corrected Horsepower 27,978 .244 20.860 .182 
BSFC, lb/hp-hr .595 .003 .362 .002 
Corrected BSFC .578 .003 .352 .002 
Relative Humidity 24.517 .836 24.517 .336 
Reference Pressure, inHg 31.460 106.54 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN14 08 
Bore : 
Stroke \ 
Displacement i 
Compression Ratio t 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
•Speed : 
Load  t 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ? 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio ! 

98,4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.46 in-Hg 
1403 RPM 
101.9 lb-ft 
16.2 lb/hr 
27.22 bhp 
.595 lb/'bhp-hr 

kW/cyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 

4.97 
6.941 
837. 1 

97 
413.733 
66.8 V. 
34.3 X 
23.4 V. 
10.5 degrees 
190.7 degrees 
20.51 J/degree 
18,2 degrees 

.57689 
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330113.091436 AL-15299-F AL.-12920-L 6V53N 5 
Dry Bulb Temperature, F 76.493 .004 24.719 .002 
Wet Bulb Temperature, F 69.698 .031 20.943 .017 
Pll-Baro <Vent>, "Hg ABS 28.786 .000 97.481 .062 
P3 C3 Fuel Pressure,psig 76.320 .271 526.21 1.870 
P4 C3 Oil Pressure, psig 52.967 .018 365.19 .124 
P5 C3 Airbox Pres., psig 4.704 .006 32,435 .044 
P10 C3 Exh Comm, inH20g 26.500 .296 6.594 .074 
P11 C3 Intake Vac,inH20v 19.670 .109 4.885 .027 
P12 C3   Blowby, inH20g .018 .002 .004 ,001 
C3 Speed, RPM 2302.5 2,963 2302.5 2.963 
C3   Fuel Flow, lb/hr 79.878 .233 36.232 .106 
C3 Smoke, V. 2.090 .117 2.090 .117 
Cell 3 Load, lb-ft 351.75 .609 476.91 .826 
Kl C3 Exhaust 1, F 748.57 .491 398.09 .273 
K2 C3 Exhaust 2, F 308.03 .329 431.13 .133 
K3 C3 Exhaust 3, F 893.47 .176 473.59 .093 
K4 C3 Exhaust 4, F 814.81 ,435 434.90 .270 
K5 C3 Exhaust 5, F 909.31 .448 487.39 .249 
K6 C3 Exhaust 6, F 922.94 .440 494.97 .245 
K7-C3 Exhaust Comm, F 449.19 .942 231.77 .524 
J1 C3 Water In, F 154.16 .080 67.866 .044 
J2 C3 Water Out, F 167.50 .053 75.275 .029 
J3 C3 Oil Sump, F 24 0.32 .203 115.73 .115 
J4 C3 Fuel In, F 93.986 .033 34.437 .013 
J5 C3 Inlet Air, F 97.554 .203 36.419 .113 
J6 C3 Airbox, F 200.85 .123 93.805 .063 
Horsepower 187.70 .387 139.94 .289 
Corrected Horsepower 199.18 .411 148.50 .307 
BSFC, lb/hp-hr .426 .001 .259 .001 
Corrected BSFC .401 .001 .244 .001 
Relative Humidity 71.584 .132 71.584 .13 
Reference Prsssur^,    inHg 36.329 123.02 

o 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore i 
Stroke i 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crank angle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power r 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio i 

FILE i DN141G 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.33 in-Hg 
2803 RPM 
351.8 Ib-ft 
79.9 lb/hr 
187,76 bhp 
.426 lb/bhp-hr 

26,81 kwVcyl 
9.390 MPa 
473/6 kPa/deg 

39.0 Joules/deg 
1121.63 Joules 
72.8 V. 
37.3 V. 
32.4 V. 
7.2 degrees 
197.7 degrees 
10.70 J/degree 
28.5 degrees 

.25238 



380t18.093220 AL-15299-F AL-12920-L 6V53N 5 
Dry Bulb Temperature, F 75.816 .063 24.342 .035 
Wet Bulb Temperature, F 66.749 .2 04 19,305 .113 
P11-Baro <Vent>, "Hg ABS 28.792 .000 97.502 .001 
P3 C3 Fuel Pressure,psig 74.730 .417 515.25 2.874 
P4 C3 Oil Pressure, psig 51.008 .025 351.69 .171 
P5 C3 Airbox Pres., psig 3.659 .025 25.225 .171 
P10 C3 Exh Comm, inH20g 22.088 ,214 5.496 .053 
P11 C3 Intake Vac,inH20v 14.961 ,063 3.723 ,016 
P12 C3 Blowby, inH20g .007 .003 .002 .001 
C3 Speed, RPM 2501.1 2.652 2501,1 2.652 
C3 Fuel Flow, Ib/hr 75,186 .175 34.104 .079 
C3 Smoke, V. 2.495 .127 2.495 .127 
Cell 3 Load, lb-ft 380.19 .635 515.47 .861 
Kl C3 Exhaust 1, F 764.34 ,591 406.85 .323 
K2 C3 Exhaust 2, F 818,59 .657 436.99 .365 
K3 C3 Exhaust 3, F 919.78 .383 493,21 .213 
K4 C3 Exhaust 4, F 797.27 .394 425.15 ,219 
K5 C3 Exhaust 5, F 907.34 .506 486.58 .281 
K6 C3 Exhaust 6, F 921.47 .265 494.15 .147 
K7-C3 Exhaust Com», F 413.65 2.179 212.03 1.211 
•J1 C3 Water In, F 154,6 0 .082 68.109 .045 
J2 C3 Water Out, F 167.91 .049 75.503 .027 
,13 C3 Oil Sump, F 237.86 .241 114.37 .134 
J4 C3 Fuel In, F 92.545 .025 33.636 .014 
J5 C3 Inlet Air, F 100,08 .209 37.824 .116 
J6 C3 Airbox, F 192.70 .230 89.276 .128 
Horsepower 181.06 .427 134.99 .318 
Corrected Horsepower 191.88 .452 143.06 .337 
BSFC, lb/hp-hr .415 .001 .253 ,001 
Corrected BSFC .392 .001 .239 .001 
Relative Humidity 62.668 .577 62.668 .577 
Reference Pressure, inHg 35.137 113.99 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DM1412 
Bore i 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure i 
Speed ; 
Load 
Fuel Flow t 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure t 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency s 
Ignition Delay J 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

98.4 mm 
1)4.3 mm 
5217.9 cc 

21 .0 to 1 
18 BTDC 

180.0 degrees 
36.44 in-Hg 
2501 RPM 
330.2 lb-ft 
75.2 lb/hr 

181.05 bhp 
.415 lb/bhp-hr 

24.44 ktoVcyl 
9.439 MPa 
514.7 kPa/deg 

44.7 Joules/deg 
1177.23 Joules 
72.5 V. 
36.1 V. 
33.2 V. 
6.6 degrees 
199.0 degrees 
10.36 J/degree 
30.5 degrees 

.21535 



880t 1? 3.095024 AL-15299-F i 4L-T2920-L 6V53N 5 
Dry Bulb Temperature, F 75.991 . 020 24.439 , 01 1 
Uet Bulb Temperature, F 66.904 .215 19,391 , 120 
P11-Baro <Vent>, "Hg ABS 28.796 . 001 97.513 . 003 
P3 C3 Fuel Pressure,psig 72.904 . 142 502.66 .981 
P4 C3 Oil Pressure, psig 47.961 . 009 330.68 . 061 
P5 C3 Airbox Pres., psig 2,583 .010 17.806 . 068 
P10 C3 Exh Comm, inH20g 17.774 . 145 4,423 ,036 
P11 C3 Intake Vac,inH20v 12.011 .048 2.939 . 012 
P12 C3 Blowby, inH20g -.003 . 003 -.001 . 001 
C3 Speed, RPM 2200.5 2.543 2200,5 2.543 
C3 Fuel Flow, lb/hr 69.624 . 183 31.581 . 083 
C3 Smoke, V. 4.699 .110 4.699 .110 
Cell 3 Load, lb-ft 400.15 .914 542.53 1 ,239 
kl C3 Exhaust 1, F 733.28 .363 389.60 .202 
K2 C3 Exhaust 2, F 815,93 .477 435.51 .265 
K3 C3 Exhaust 3, F 929,50 .506 498,61 .281 
K4 C3 Exhaust 4, F 777.56 . 336 414.20 , 187 
K5 C3 Exhaust 5, F 934.48 .660 501.38 .367 
K6 C3 Exhaust 6, F 941.26 .528 505.14 .293 
K7-C3 Exhaust Comm, F 358.45 .292 181,36 . 162 
01 C3 Water In, F 154.46 .063 68.031 , 035 
J2 C3 Water Out, F 168.34 .043 75.744 .024 
J3 C3 Oil Sump, F 237.53 .246 114.18 , 137 
J4 C3 Fuel In, F 93,087 .030 33.937 . 017 
,15 C3 Inlet Air, F 93.386 .289 36.881 , 160 
J6 C3 Airbox, F 184.25 . 056 84.583 . 031 
Horsepower 167.65 .379 125.00 .282 
Corrected Horsepower 177.40 .401 132.26 .299 
BSFC, lb/hp-hr ,415 . 002 . 253 . 001 
Corrected BSFC .392 .002 .239 , 001 
Relative Humidity 62.672 .844 62.672 .344 
Reference Pr&ssurSj    inHg 33.170 112.33 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1414 
Bore : 
Stroke i 
Displacement ; 
Compression Ratio i 
Injection Timing ! 
Crankangle Offset ! 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow : 
Brake Power ; 
BSFC i 
Indicated Power : 
Peak Pressure   : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Hagnitude : 
Sensitivity s 
Premixed/Diffus ion Ratio ; 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.17 in-Hq 
2201 RPM 
400.2 lb-ft 
69.6 lb/hr 
167.72 bhp 
.415 lb/bhp-hr 

kWVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

21 .93 
9.642 
520.7 

46 
1206. 
70.6 
35.0 
33.3 
6.9 
198.2 

21 
V. 
"A 
V. 
degrees 
degrees 

11.77 J/deqree 
29.4 degrees 

.23311 



o 

380118.101152 AL-15299-F AL-12920-L 6V53N 5 
Dry Bulb Temperature, F 74,704 .097 23.725 .054 
Wet Bulb Temperature, F 65.372 .067 18.540 .037 
PM-Baro <Vent>, "Hg ABS 28.783 .000 97.471 .001 
P3 C3 Fuel Pressure,psig 70.510 .372 486.15 2.567 
4 C3 Oil Pressure, psig 43.199 .005 297.85 .034 

P5 C3 Airbox Pres., psig 1,688 .010 11.635 .069 
P10 C3 Exh Coram, inH20g 12.505 .149 3.112 .037 
P11 C3 Intake Vac,inH20v 8.112 .049 2.019 .012 
P12 C3 Blowby, inH20g -.012 .003 -.003 .001 
3 Speed, RPM 1801.8    2.274   1801.8    2.274 

C3 Fuel Flow, lb/hr 61.385     .247   27.844     .112 
C3 Smoke, V. 21.631     .220   21.631     .220 
Cell 3 Load, lb-ft        401.86     .466   544.84     .632 

.119 

.270 

.205 

.365 

.536 

. 171 

.268 

. 039 

. 024 

. 182 

. 01 1 

. 063 

. 043 
Horsepower 137.87     .309   102.79     .230 
Corrected Horsepower       145.85     .327   108.74     .244 
BSFC, lb/hp-hr .445     .002     .271     .001 
Corrected BSFC .421     .002     .256     .001 
Relative Humidity 61.159     .294   61.159     .294 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
•J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

74, 704 
65. 372 
28. 783 
70. 510 
43. 199 

1 , 688 
12. 5 05 
8. 1 12 
**" i 012 
1801 .8 
61 . 385 
21 . 631 
401 .86 
675 . 02 
794 ,27 
873 .40 
746 .34 
920 . 16 
931 .67 
343 .62 
154 .63 
169 .28 
233 .46 
92. 773 
99. 082 
162 .70 
137 .87 
145 .85 

* 445 
i 421 

61 . 159 
31 . 622 

.097 23.725 

. 067 18.54 0 

. 000 97.471 

.372 486.15 

. 005 297.85 

. oto 11.635 

. 149 3.1 12 

. 049 2.019 

. 003 -.003 

.274 1801.8 

.247 27.844 

.220 21.631 

.466 544.84 

.214 357.24 

.487 423.48 

.369 467.45 

.657 396,86 

.965 493.42 

.308 499.82 

.482 173,12 

.071 68.126 

.043 76.267 

.328 111,92 

. 020 33.763 

. 122 37.263 

. 077 72.609 

.309 102.79 

.327 103.74 

.002 .271 

. 002 .256 

.294 61.159 
107.09 



NAVY HIGH SPEED   DIESEL - DETROIT DIESEL 6V-53N FILE : DN14J6 
Bor« : 
Stroke .■ 
Displacement i 
Compression Ratio t 
Injection Timing ! 
Crankangle Offset ; 
Reference Pressure i 
Speed ; 
Load  ! 
Fuel Flow ; 
Brake Power t 
BSFC i 
Indicated Power : 
Peak Pressure   ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency r 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.62 in-Hg 
1802 RPH 
401.9 lb-ft 
61.4 Ib/hr 
137.89 bhp 
.445 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
0 Joules/deq 

Joules 

17. 13 
9.638 
592.0 

59 
1157.50 
62.9 X 
31 .0 'A 
31.0 y. 
6 . 1 degrees 
197.2 degrees 
11.89 J/degree 
29.1 degrees 

.21043 



l>ry   Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1 , F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
)\   C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
04 C3 Fuel In, F 
05 C3 Inlet Air, F 
06 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53N 5 
74.595 .004 23.664 . 002 
65.641 . 123 18.689 . 063 
28.780 . 000 97.460 , 001 
68.483 ,067 472.17 .461 
32.700 , 025 225.46 . 173 

1 .109 .010 7.649 . 072 
8.235 . 170 2 . 049 .042 
4.909 , 053 1 ,222 .013 
-.013 .002 -.003 . 001 
1404,4 1 .336 14 04.4 1 .336 
52.627 ,216 23.371 . 098 
51.677 1 , 075 51.677 1 . 075 
373.34 1 .781 506,35 2.414 
619.79 . 184 326.55 , 1 02 
708.04 .381 375.53 .212 
791.94 .548 422.19 .304 
667.90 .293 353.28 , 163 
321.74 .609 438.75 .338 
775.49 .377 413.05 .209 
312.60 .668 155.39 .371 
154.04 .035 67.799 . 020 
169.90 .052 76.609 . 029 
232.77 . 175 111.54 . 097 
91.063 .017 32.813 . 009 
98.733 . 095 37.074 . 053 
159.50 , 023 70.832 . 013 
99,969 ,513 74.534 .383 
105.77 .543 78.859 .405 

.526 . 003 .320 . 002 

.498 . 003 .303 . 002 
62.539 .477 62,539 .477 
30.678 103.89 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN14 13 
Bore : 
Stroke : 
Displacement i 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow .' 
Brake Power ! 
BSFC : 
Indicated Power ; 
Peak Pressure ! 
Peak Rate of Pressure Rises 
Peak Heat- Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217.9 cc 

2t.0 to 1 
13 BTDC 

180.0 degrees 
30.68 in-Hg 
14 04 RPM 
373.8 lb-ft 
52.6 lb/hr 
99.93 bhp 
.526 lb/bhp-hr 

13.20 kW/cyl 
9.987 MPa 
650.1 kPa/deg 

69.7 Joules/deg 
1 158.75 Joules 
57.2 •/. 
27.9 X 
26.2 '/. 
5. t degrees 
196.1 degrees 
12.91 J/degree 
29.0 degrees 

. 17728 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST N0.X-FUE^#TEufcsPAGE2£_ 

Operotor (^ß {/ 

Time T- 
Test Hour 
Speed, RPM 
Lood, lb-ft 

1[l>0 

£W 
Qioi 
&A 

lad 
MMIHL 
u#> Kaf> 

Fuel Flow, lb/hr 
Exh. Opocity, X 

TEMPERATURES, PEG. F 
Exhoust Cyl. L1 
Exhoust Cyl. L2 
Exhaust Cyl. L3 
Exhoust Cyl. R1 
Exhoust Cyl. R2 
Exhoust Cyl. R3 
Exhoust Common 
Woter In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.J_FUEL_^DATE^PAGEÜ_ 

Operator 
TTme 
Teat Hour 
Speed, RPM 
Lood, lb—ft 
Fuel Row, lb/hr 

Exh. Opocity. % 

TEMPERATURES, DEG. F 
Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhouat Cyl. L3 
Exhouat Cyl. R1 
Exhouat Cyl. R2 
Exhouat Cyl. R3 
Exhouat Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Tronafer 

LOW PRESSURES 
Intoka Voc, in.woter 

Blowby, in.woter 
Exh. Comm., in.Woter 

Borometer, in.Hq bft 7/1%H M2L 



380119.090316 AL-16089-F AL-12920-L 6V53N 5 
Dry Bulb Temperature, F 76.397 .038 24.665 .021 
Wet Bulb Temperature, F 65.686 .190 18.714 .106 
Pll-Baro <Vent>, "Hg ABS 28.744 .000 97.339 .001 
P3 C3 Fuel Pressure,psig 76,099 .279 524.69 1.921 
P4 C3 Oil Pressure, psig 52.T72 .017 359.71 .116 
P5 C3 Airbox Pres., psig 4.724 .011 32.569 .074 
P10 C3 Exh Comm, inH20g 26.746 .193 6.655 .048 
P11 C3 Intake Vac,inH20v 19.137 .079 4.762 .020 
P12 C3 Blowby, inH20g .022 .002 .005 .001 
C3 Speed, RPM 2799.9    1.461   2799.9    1.461 
C3 Fuel Flow, Ib/hr 87.994     .200   39.913     .091 
C3 Smoke, 'A 6.192     .217    6.192     .217 
Cell 3 Load, lb-ft 368.58     .933   499.72    1.265 

618 
226 
440 
514 
518 
492 
783 
044 
025 
249 
057 
563 
1 04 

Horsepower 196.49     ,512   146.50     .382 
Corrected Horsepower 208.61 .544 155.54 .406 
BSFC, lb/hp-hr .448     .002     .272     .001 
Corrected BSFC .422     .002     .257     .001 
Relative Humidity 56.958     .617   56.958     .617 
Reference Pressure,    inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
•J1 C3 Water In, F 
•J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
•J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

76.397 . 038 24.665 
65.686 . 190 18.714 
28.744 .000 97.339 
76,099 .279 524.69 
52.172 . 017 359.71 
4.724 .011 32.569 

26.746 . 193 6.655 
19.137 .079 4.762 

. 022 .002 .005 
2799.9 1 .461 2799.9 
87.994 .200 39.913 
6. 192 .217 6.192 

368.58 .933 499.72 
791.47 1.113 421.93 
844.77 .407 451.54 
94 0.06 .793 504.48 
853.89 .925 456.60 
951 . 11 .933 510.62 
970.45 .885 521.36 
693.89 3,209 367.71 
154.61 .078 68.119 
168.73 .045 75.96 0 
243.42 .449 117.46 
91.751 . 103 33.195 
101 .88 1 . 014 38.824 
206.93 .188 97.185 
196.49 .512 146.50 
208.61 .544 155.54 

.448 .002 .272 

.422 .002 .257 
56.958 .617 56.958 
36.954 125.14 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke : 
Displacement : 
Compression Ratio s 
Injection Timing : 
Crankangle Offset i 
Reference Pr^tsur*   i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power ; 
BSFC i 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate s 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay s 
Centroid Phasing » 
Centroid Magnitude : 
Sensitivity i 
Frcmixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.95 in-Hg 
2800 RPM 
368.6 lb-ft 
88.0 lb/hr 
196.51 bhp 
.448 lb/bhp-hr 

28. 13 
9.431 
498.7 

41 
1 199 

FILE ; DN1420 

kwVcyl 
MPa 
kPa/deg 
7 Joules/deg 

Joules ,48 
71 .1 Y. 
35.8 V. 
31 .0 V. 
7.6 degrees 
199.8 degrees 
11.11 J/degree 
30.1 degrees 

.25253 



380119.091648 AL-16089-F AL-12920-L 6V53N                 5 
Dry Bulb Temperature, F    76.185 .096 24.547 .053 
Wet Bulb Temperature, F    63.608 .357 17,560 .199 
P11-Baro <Vent>, "Hg ABS   28.747 .001 97.348 .003 
P3 C3 Fuel Pressure,psig   73.832 .391 509.05 2.696 
P4 C3 Oil Pressure, psig   50.245 .011 346.43 .076 
P5 C3 Airbox Prtts. , psig    3.685 .018 25.409 .124 
PJO C3 Exh Comm, inH20g    22.402 .198 5.574 .049 
P11 C3 Intake Vac,inH20v   15.621 .063 3.387 .016 
P12 C3 Blowby, inH20g        .011 .002 .003 .001 
C3 Speed, RPM              2501.4 3.556 2501.4 3.556 
C3 Fuel Flow, lb/hr        83.323 .187 37.795 .085 
C3 Smoke, '/.                                             4.682 .170 4.682 .170 
Cell 3 Load, lb-ft         398.53 .482 540.33 .654 

811.14 .799 432.35 .444 
873.12 .371 467.29 ,206 
981.00 .357 527.22 .198 
842.46 .854 450.25 .474 
969,19 .733 520.66 .407 
980.24 .356 526.30 .199 
696.29 3.259 369.05 1.811 
154.28 .104 67.931 .058 
168.48 .148 75.824 .082 
240.21 .388 115.67 .215 
88.542 .057 31.412 .032 
103.26 .199 39.539 .111 
197.83 .147 92.130 .082 

Horsepower                  189.81 .392 141.52 .292 
Corrected Horsepower       201.29 .416 150.07 .310 
BSFC, lb/hp-hr                .439 .001 .267 .001 
Corrected BSFC                .414 .001 .252 .001 
Relative Humidity          50.283 .969 50.283 .969 
Reference Pressure, inHg   35.101 119.87 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K'4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
•J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Tilting i 
Crankangle Offset i 
Reference Pr^tmsurm   » 
Speed : 
Load 
Fuel Flow t 
Brake Power } 
BSFC i 
Indicated Power t 
Peak Prassur^   t 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate > 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180. 
35. 1 
2501 
398. 
83. 
189. 
.439 

25.49 
9.564 
525. 1 

46 
1237.58 
69.3 X 
34.2 '/. 
31 .7 •/. 
7.1 degrees 
199.8 degrees 
11.03 J/degree 
30.7 degrees 

.23028 

FILE DH142J 

0 degrees 
0 in-Hg 
RPM 

5 lb-ft 
3 Ib/hr 
77  bhp 

lb^bhp-hr 
kwVcyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 



8801 1< J. 093434 AL-1608« ?-F t ̂ L-12920-L 6V53N 5 
Dry Bulb Temperature, F 75.956 . 062 24.420 .035 
Wet Bulb Temperature, F 63.267 .045 17.371 . 025 
PI 1-Baro <Vent >, nHg i 4BS 28.756 . 000 97.378 . 001 
P3 C3 Fuel Pressure,pj sig 74.049 . 136 510.55 .937 
P4 C3 Oil Pressure,   psig 52.913 . 020 364.82 . 141 
P5 C3 Airbox Pres. , psig 3.488 .012 24.049 . 083 
PtO C3 Exh Comm, inH20g 18.788 . 195 4.675 . 048 
Pit C3 Intake vac,inH20v 15.834 .073 3.940 .018 
PI2 C3 Blowby, inH20g .008 .002 .002 . 001 
C3 Speed, RPM 2501.4 3.290 2501.4 3.290 
C3 Fuel Flow, lb/hr 58.849 . 123 26.694 . 056 
C3 Smoke, V. -.253 , 103 -.253 . 1 03 
Cell 3 Load, lb-ft 286.06 1 .465 387.84 1 .986 
K1 C3 Exhaust 1, F 599.86 .910 315.48 .506 
K2 C3 Exhaust 2, F 639.07 .348 337.26 . 193 
K3 C3 Exhaust 3, F 717.49 .655 380.83 .364 
K4 C3 Exhaust 4, F 642.57 .697 339.21 .387 
K5 C3 Exhaust 5, F 713.90 .563 378.83 ,3!3 
K6 C3 Exhaust 6, F 722.\? .719 383.43 .400 
K7-C3 Exhaust Comm, F 524.23 .746 273.46 .414 
J1 C3 Mater In, F 157.02 .221 69.458 . 123 
J2 C3 Water Out, F 168.40 .141 75.778 . 079 
J3 C3 Oil Sump, F 228.72 .249 109.29 . 138 
J4 C3 Fuel In, F 88.224 .033 31.235 . 018 
J5 C3 Inlet Air, F 100.91 .319 38.286 . 177 
J6 C3 Airbox, F 175.27 .074 79.594 . 041 
Horsepower 136.24 .803 101.58 .598 
Corrected Horsepower 144.09 .849 107.43 .633 
BSFC, lb/hp-hr .432 .002 .263 . 001 
Corrected BSFC .408 .002 .248 . 001 
Relative Humidity 49.750 .237 49.750 .237 
Reference Pressure, inHg 34.693 117.48 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing s 
Crankangle Offset i 
Reference Pr^msurm   i 
Speed : 
Load  : 
Fuel Flow ■• 
Srake Power J 
BSFC i 
Indicated Power t 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude ! 
Sensitivity > 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
34.69 in-Hg 
2501 RPM 
286.J lb-ft 
58.8 Ib/br 
136.24 bhp 
.432 lb^bhp-hr 

19.25 kWVcyl 
8.478 MPa 
566.5 kPa/deg 

55.3 Joules/deg 
906.436 Joules 
71 .9 •/. 
36.6 V. 
32.2 "A 
9.3 degrees 
197.8 degrees 
10.69 J/degree 
26.5 degrees 

.35187 

FILE : DH1424 



3801 1< ).0950S4 AL-16 089-F t =»L-12920-L 6V53N 5 
Dry Bulb Temperature, F 75.774 .023 24.319 ,013 
Wet Bulb Temperature., F 63.895 . 133 17.720 . 074 
PI 1-Baro <Vent>, "Hg ABS 28.759 . 001 97.390 . 002 
P3 C3 Fuel Pressure,psig 72.964 .318 503.07 2. 193 
P4 C3 Oil Pressure, psig 47.243 . 008 325.73 . 055 
P5 C3 Airbox Pres., psig 2.595 . 013 17.891 . 083 
P10 C3 Exh Con, inH20g 18.044 . 148 4.490 .037 
P11 C3 Intake Vac,inH20v 12.645 . 062 3. 147 .015 
P12 C3 Blowby, inH20g .001 .002 .000 . 001 
C3 Speed, RPM 2201.1 2.665 2201 . 1 2.665 
C3 Fuel Flow, lb/hr 76.492 .200 34.696 .091 
C3   Smoke, V. 8.170 . 159 3. 170 , 159 
Cell 3 Load, lb-ft 414.28 .625 56t.69 ,847 
Kl C3 Exhaust 1, F 763.45 . 184 406.36 . 1 02 
K2 C3 Exhaust 2, F 847.03 .346 452.79 . 192 
K3 C3 Exhaust 3, F 972.39 .513 522.44 .285 
K4 C3 Exhaust 4, F 809.74 .506 432,08 .231 
K5 C3 Exhaust 5, F 976.40 .560 524.67 .31 1 
K6 C3 Exhaust 6, F 988.28 .348 531 .27 . 193 
K7-C3 Exhaust Com», F 673.37 2.847 356.32 1 .582 
•J1 C3 Water In, F 154.18 .071 67.878 . 04 0 
J2 C3 Water Out, F 168.60 .055 75.887 .030 
J3 C3 Oil Sump, F 239.78 .201 115.43 . 1 12 
J4 C3 Fuel In, F 88.386 . 024 31.325 .014 
J5 C3 Inlet Air, F 102.03 .340 38.908 . 139 
•J6 C3 Airbox, F 187.75 . 069 86.526 .038 
Horsepower 173.63 .237 129.45 . 176 
Corrected Horsepower 183.93 .251 137.13 . 187 
BSFC, lb/hp-hr .441 . 001 .268 .001 
Corrected BSFC .416 . 001 .253 . 001 
Relative Humidity 52.465 .479 52.465 .479 
Reference Pressure, inHg 33.112 112.13 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke i 
Displacement i 
Compression Ratio 2 
Injection Timing ; 
Crankangle Offset s 
Reference Pr^ssurs    s 
Speed : 
Load  t 
Fuel Flow ! 
Brake Power : 
BSFC 1 
Indicated Power 1 
Peak Pressure ; 
Peak Rate of Pressure Rise» 
Peak Heat Release Rate 1 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency 1 
Brake Thermal Efficiency 1 
Ignition Delay t 
Centroid Phasing 1 
Centroid Magnitude : 
Sensitivity 1 
Premixed/Diffusion Ratio 1 

DIESEL 6V-53N 
98.4 mm 
1)4,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.11 in-Hg 
2201 RPM 
414.3 lb-ft 
76.5 lb/hr 
173.62 bhp 
.441 lb/bhp-hr 

22.96 kwVcyl 
9.728 MPa 
582.9 kPa/deg 

55.9 Joules/deg 
1254.IS Joules 
67.3 •/. 
33.6 X 
31 .6 '/. 
6.9 degrees 
197.8 degrees 
11.98 J/degree 
28.9 degrees 

.23839 

FILE ! DN1426 



830t19.100348 AL-16089-F AL-12920-L 6V53N 5 
Dry Bulb Temperature, F 75,862 .029 24.368 .016 
Wet Bulb Temperature, F 63.170 .295 17.317 .164 
PU-Baro   <Vent>, "Hg ABS 28.769 .000 97.424 .001 
P3 C3 Fuel Pressure,psig 74.232 .361 511.31 2.487 
P4 C3 Oil Pressure, psig 51.321 .026 353.85 .183 
P5 C3 Airbox Prtts,, psig 2.415 .010 16.651 .071 
P10 C3 Exh Comm, inH20g 13.582 .151 3.330 .033 
P\\   C3 Intake Vac,inH20v 12,847 .051 3,197 .013 
P12 C3 Blowby, inH20g ,010 .004 .002 .001 
C3 Speed, RPM 2202.2 2.838 2202.2 2.838 
C3 Fuel Flow, lb/hr 41.585 .197 18.863 .089 
C3 Smoke, '/. -.642 .039 -.642 .039 
Cell 3 Load, lb-ft 223,94 .701 303.62 .951 
Kl C3 Exhaust 1, F 506.21 .381 263.45 .212 
K2 C3 Exhaust 2, F 523.38 .497 272.99 .276 
K3 C3 Exhaust 3, F 581.36 .269 305.20 .150 
K4 C3 Exhaust 4, F 514.47 .290 268.04 .161 
K5 C3 Exhaust 5, F 568.52 .260 298.07 .145 
K6 C3 Exhaust 6, F 572.85 .461 300.47 .256 
K7-C3 Exhaust Comm, F 425.56 1.736 218.65 .964 
Jl C3 Water In, F 156.69 .061 69.27 0 .034 
J2 C3 Water Out, F 166.87 .046 74.929 .026 
J3 C3 Oil Sump, F 221.16 .244 105.09 .135 
J4 C3 Fuel In, F 88.076 .063 31.154 .033 
J5 C3 Inlet Air, F 100.06 .181 37.812 .100 
,16 C3 Airbox, F 164.86 .222 73.311 .123 
Horsepower 93.902 .353 70.011 .263 
Corrected Horsepower 99,181 .373 73.946 .273 
BSFC, Ib/hp-hr .443 .003 .269 .002 
Corrected BSFC .419 .003 .255 .002 
Relative Humidity 49.680 1.001 49.680 1.001 
Reference Pressure, inHg 32.746 110.89 



NAVY HIGH SPEED   DIESEL - DETROIT 
Bore : 
Stroke J 
Displacement j 
Compression Ratio i 
Injection Timing i 
Crankangle Offset s 
Reference Pressure ! 
Speed ; 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC : 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure Riser 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.10 in-Hg 
2202 RPM 
223.9 lb-ft 
41.6   lb/hr 
93.87  bhp 
.443   lb/bhp-hr 

FILE DH1423 

kwVcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 

13.73 
7.954 
693.6 

76 
718.156 
70.9 •/. 
36,9 V. 
31 .4 '/. 
10.6 degrees 
194.2 degrees 
13.91 J/degree 
21.7 degrees 

.48752 



380119.113541 AL-16089-F AL-12920-L 6V53N                 5 
Dry  Bulb Temperature, F 76.151 .122 24.528 .068 
Wet Bulb Temperature, F 61.198 .449 16.221 .250 
Pll-Baro <Vent>, "Hg ABS 28.775 .001 97.442 .002 
P3 C3 Fuel Pressure,psig 69,978 ,158 482,48 1.089 
P4 C3 Oil Pressure, psig 43.045 .030 296,78 ,209 
P5 C3 Airbox Pres., psig 1.723 .011 11.882 .079 
P10 C3 Exh Comm, inH20g 12.480 .216 3.106 .054 
P11 C3 Intake Vac,inH20v 8.438 .052 2.100 .013 
P12 C3 Blowby, inH20g .053 .039 .013 .010 
C3 Speed, RPM 1799.5 2.329 1799.5 2.329 
C3 Fuel Flow, lb/hr 67.390 .216 30.567 .098 
C3 Smoke, "/. 32.618 .236 32.618 .236 
Cell 3 Load, lb-ft 409.89 .728 555.73 .987 
Kl C3 Exhaust 1, F 706.87 .726 374.93 .403 
K2 C3   Exhaust 2, F 822.13 .639 438.96 .355 
K3 C3 Exhaust 3, F 914.06 .901 490.03 .500 
K4 C3 Exhaust 4, F 767.52 .606 408.62 .337 
K5 C3 Exhaust 5, F 944.01 .552 506.67 .306 
K6 C3 Exhaust 6, F 942.94 .371 506.08 .206 
K7-C3 Exhaust Com», F 641.68 1.495 338.71 .830 
J1 C3 Water In, F 153.23 .070 67.349 .039 
J2 C3 Water Out, F 168.45 .063 75.80S .035 
J3 C3 Oil Sump, F 232.85 .172 111.58 .095 
J4 C3 Fuel In, F 87.906 .194 31.059 .108 
J5 C3 Inlet Air, F 105.93 .546 41.072 .303 
)6   C3 Airbox, F 160.45 .345 71.359 ,192 
Horsepower 140.44 .275 104.71 ,205 
Corrected Horsepower 148.75 .292 110.90 .217 
BSFC, lb^hp-hr .480 .002 .292 .001 
Corrected BSFC .453 .002 .276 .001 
Relative Humidity 42.238 1.170 42.238 1.170 
Reference Pressure, inHg 31.663 107.22 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H                 FILE : DN1430 
Bore i 98.4 mm 
Stroke i 114,3 mm 
Displacement : 5217.9 cc 
Compression Ratio i 21■0 to 1 
Injection Timing i 18 BTDC 
Crankangle Offset i 180.0 degrees 
Reference Pressure i 31.66 in-Hg 
Speed s 1800 RPM 
Load 409.9 lb-ft 
Fuel Flow i 67.4 lb/hr 
Brake Power ; 140.48 bhp 
BSFC i .480 lb/bhp-hr 
Indicated Power i 18.10 kWYcyl 
Peak Pressure : 9.877 MPa 
Peak Rate of Pressure Rise? 722.7 kPa/deg 
Peak Heat Release Rate : 78.3 Joules/deg 
Cumulative Heat Release i 1220.73 Joules 
Apparent Combustion Efficiency I 60.8 V. 
Indicated Thermal Efficiency s 30.0 "A 
Brake Thermal Efficiency i           29.0 "/. 
Ignition Delay ; 6.7 degrees 
Centroid Phasing i 196,7 degrees 
Centroid Magnitude : 13.68 J/degree 
Sensitivity i 28.1 degrees 
Premixad/Diffusion Ratio »              ,23692 



380119.114422 AL-16089-F 
Ory  Bulb Temperature, F 
Met Bulb Temperature/ F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 

Water Out, F J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
76.225 . 063 24.570 
60.740 .055 15.967 
28.778 .001 97.453 
70.898 . 136 483.82 
45.454 . 014 313.39 

1 .473 .006 10.158 
10.161 . 151 2.529 
8.811 .056 2. 193 
.047 .014 .012 

1800.2 2.126 1800.2 
38-930 .075 17.659 

.424 .053 .424 
274.50 1 .346 372.17 
502.85 .354 261.58 
541.76 .457 283.2 0 
603.10 .541 317.28 
525.30 .333 274.06 
638.78 .859 337.10 
619.86 .765 326.59 
431.27 1 .270 221.82 
157.18 .078 69.543 
168.21 ,031 75.672 
220.18 . 158 104.55 
90.548 .025 32.527 
102.54 .325 39.186 
151.72 . 166 66.513 
94.092 .447 70.153 
99.298 .472 74.034 

.414 .002 .252 

.392 .002 .239 
40.550 .306 40.550 
31 .130 105.42 

5 
. 035 
. 030 
. 002 
.939 
. 093 
. 043 
. 037 
.014 
. 0 03 

!. 126 
. 034 
.053 
.325 
. 196 
,254 
.300 
. 185 
.477 
.425 
.706 
. 043 
,017 
. 088 
. 014 
. 130 
.092 
.333 
.352 
. 001 
. 001 
.306 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke s 
Displacement t 
Compression Ratio s 
Injection Timing s 
Crankangle Offset > 
Reference Pr^msurt:   t 
Speed : 
Load 
Fuel Flow i 
Brake Power i 
BSFC t 
Indicated Power t 
Peak Pressure s 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate > 
Cumulative Heat Release s 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity s 
Pre«ixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.13 in-Hg 
1800 RPM 
274.5 lb-ft 
38.9 lb/hr 
94.08 bhp 
.413 lb/bhp-hr 

12.22 kU/cyl 
8.140 MPa 
676.7 kPa/deg 

73.3 Joules/deg 
786.583 Joules 
67.9 X 
35. 1 V. 
33.6 V, 
9.4 degrees 
194.0 degrees 
12.98 J/degree 
22.6 degrees 

.41753 

FILE t DH1432 



380119.115556 AL-16Q89-F AL-12920-L 6V53H                 5 
Dry Bulb Temperature, F 75.932 .076 24.406 .042 
Wet Bulb Temperature, F 61.900 .191 16.611 .106 
Pll-Baro <Vent>, "Hg ABS 23.772 .001 97.433 .002 
P3 C3 Fuel Pressure,psig 71.502 .173 492.99 1.194 
P4 C3 Oil Pressure, psig 47.139 .009 325.01 .061 
P5 C3 Airbox Pres., psig 1.468 .004 10.125 .030 
P10 C3 Exh Com», inH20g 8.531 .105 2.123 .026 
PH C3 Intake Vac,inH20v 8.987 .038 2.236 .009 
P12 C3 Blowby, inH20g .030 .014 .007 ,003 
C3 Speed, RPM 1799.3 2.385 1799.3 2.385 
C3 Fuel Flow, lb/hr 25.000 .081 11.340 ,037 
C3 Smoke, V. .499 .035 .499 .035 
Cell 3 Load, lb-ft 149.82 .434 203.13 .538 
K\   C3 Exhaust 1, F 395.10 .171 201.72 .095 
K2 C3 Exhaust 2, F 400.26 .164 204.59 .091 
K3 C3 Exhaust 3, F 441.46 .186 227.48 .103 
K4 C3 Exhaust 4, F 379.71 .167 193,17 .093 
K5 C3 Exhaust 5, F 403.05 .259 206.14 .144 
K6 C3 Exhaust 6, F 401.94 .264 205.52 .146 
K7-C3 Exhaust Comm, F 313.90 .986 156.61 .548 
J1 C3 Water In, F 160.59 .064 71.439 .035 
J2 C3 Water Out, F 169.53 .038 76.403 .021 
,<3 C3 Oil Sump, F 211.06 .144 99.478 .080 
J4 C3 Fuel In, F 91.344 .047 32.969 ,026 
J5 C3 Inlet Air, F 99.044 .141 37.247 .079 
J6 C3 Airbox, F 146.05 .147 63.361 .082 
Horsepower 51.329 .166 38.270 .124 
Corrected Horsepower 54.085 .175 40.324 .131 
8SFC, lb/hp-hr .487 .003 .296 ,002 
Corrected BSFC .462 ,003 .281 .002 
Relative Humidity 45.151 .459 45.151 .459 
Reference Pressure, inHg 31.101 105.32 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke : 
Displacement ; 
Compression Ratio i 
Injection Timing t 
Crankangle Offset i 
Reference Pr^ssurs   t 
Speed : 
Load  i 
Fuel Flow i 
Brake Power » 
BSFC i 
Indicated Power ? 
Peak Pressure s 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity t 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 ram 
114.3 mm 
5217.9 cc 

21.0 to 1 
19 BTDC 

180.0 degrees 
31.10 in-Hg 
1799 RPM 
149.8 lb-ft 
25.0   lb/hr 
51.31   bhp 
.487   lb/bhp-hr 
8.22   kwVcyl 

7.233  MPa 
772.9 kPa/deg 

89.0   Joules/deg 
527.517 Joules 
70.8 V. 
36.8 V. 
28.5 'A 
11.3 degrees 
193.2 degrees 
17.10 J/'degree 
20.0 degrees 

.56380 

FILE DN1434 



380119.120619 AL-16089-F AL-12920-L 6V53N 5 
Dry Bulb Temperatur«, F 76.029 . 105 24.461 .059 
Wet Bulb Temperature, F 58.545 .217 14.747 . 121 
Pll-Baro <Vent>, "Hg ABS 28.766 .001 97.411 . 003 
P3 C3 Fuel Pressure,psig 71.452 .216 492.64 1 .491 
P4 C3 Oil Pressure, psig 47.951 . 009 330.61 . 061 
P5 C3 Airbox Pres,, psig 1 .511 .004 10.418 . 030 
P10 C3 Exh Com«, inH20g 7,814 .089 1 ,944 .022 
P11 C3 Intake Vac,inH20v 8.860 . 059 2.205 .015 
P12 C3 Blowby, inH20g .012 .026 .003 . 006 
C3 Speed, RPH 1800.5 2.282 1800.5 2,282 
C3 Fuel Flow, Ib/hr 18,873 .070 8.561 . 032 
C3 Smoke, 7. .741 . 022 .741 .022 
Cell 3 Load, lb-ft 89.350 .678 121.14 .919 
K1 C3 Exhaust 1, F 353.98 .538 178.88 .299 
K2 C3 Exhaust 2, F 347.89 .504 175.50 .280 
K3 C3 Exhaust 3, F 379.27 .782 192.93 ,434 
K4 C3 Exhaust 4, F 308.08 .369 153.38 .205 
K5 C3 Exhaust 5, F 309.00 .380 153.89 .21 1 
K6 C3 Exhaust 6, F 317.74 .448 158.74 .249 
K7-C3 Exhaust Com», F 270,18 .853 132.32 .474 
J1 C3 Water In, F 162.01 .045 72.226 ,025 
J2 C3 Water Out, F 169.91 .029 76.619 .016 
J3 C3 Oil Sump, F 206.76 . 081 97.090 .045 
)4   C3 Fuel In, F 91.779 . 015 33.210 . 008 
J5 C3 Inlet Air, F 100.35 ,094 37.973 . 052 
J6 C3 Airbox, F 144.79 . 054 62.662 .030 
Horsepower 30.631 .255 22.838 . 190 
Corrected Horsepower 32.207 .268 24.013 .200 
BSFC, lb/hp-hr .616 .005 .375 .003 
Corrected BSFC .586 ,005 . 357 .003 
Relative Humidity 34.033 .481 34.033 .481 
Reference Pressure, inHg 31.190 105.62 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore » 
Stroke i 
Displacement i 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Pr^wsur«   i 
Speed : 
Load 
Fuel Flow t 
Brake Power s 
BSFC .• 
Indicated Power t 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency > 
Brake Thermal Efficiency ; 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Pre»ixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
J14.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31 . 19 in-Hg 
1801 RPM 
89.4 lb-ft 
18.9 lb/hr 
30.66 bhp 
.617 lb/bhp-hr 
6.42 

6.876 
744.9 

86. 
410.627 
72.9 X 
38.0 V. 
22.5 V. 
11.9 degrees 
192.7 degrees 
18,66 J/degree 
18.9 degrees 

.62745 

FILE f DN1436 

kWYcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 



Dry Bulb T«np«r«ture, F 
Wet Bulb Temperatur«, F 
Pll-Baro <V«nt), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PtO C3 Exh Comm, inH20g 
Pll C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flo«, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Con», F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb^hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
,«3 C3 
J4 C3 
•J5 C3 
J6 C3 

-12920-L 6V53N 5 
75.081 .073 23.934 . 041 
59.110 .092 15.061 . 051 
28.757 . 001 97.382 . 002 
67.665 . 131 466.54 .901 
32.965 .049 227.28 .34 0 

1 . 124 .010 7.750 , 070 
8.137 .108 2.025 .027 
5.470 .039 1 .361 .010 
.002 .009 .000 . 002 

1400.5 1 .257 1400.5 1 .257 
56.126 . 113 25.458 . 051 
59.526 1 .386 59.526 1 .386 
378.16 1 . 121 512.71 1 .520 
623.16 .252 328.42 . 140 
698.59 .564 37 0.33 .313 
806.90 .525 430,50 .291 
671,72 .840 355,40 .467 
811.85 .746 433.25 .414 
774.40 .371 412.45 .206 
543.76 1 .653 284.31 .918 
153.67 .058 67.593 .032 
169.58 .057 76,434 .031 
230.20 .279 110,11 . 155 
89.200 .015 31.778 . 008 
102.29 .237 39.050 .132 
154,37 .305 67.982 . 170 
100.84 .251 75.183 . 187 
106.34 .265 79.285 . 198 

.557 .002 ■ 339 .001 

.528 .002 .321 . 001 
38.121 .420 38.121 .42 0 
30.643 103.77 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore s 
Stroke i 
Displacement i 
Compression Ratio t 
Injection Timing s 
Crankangle Offset i 
Reference Pressure t 
Speed : 
Load  i 
Fuel Flow i 
Brake Power s 
BSFC : 
Indicated Power J 
Peak Pressure s 
Peak Rate of Pressure Risei 
Peak Heat Release Rate : 
Cumulative Heat Release ? 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay > 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
3 0.64 in-Hg 
1401 RPM 
378.2 Ib-ft 
56.1 lb/hr 
100.89 bhp 
.556 lb/bhp-hr 

13.74 kwVcyl 
10.12 MPa 
775.2 kPa/deg 

83.3 Joules/deg 
1195.33 Joules 
55.7 X 
27.4 a 
25.0 '/. 
5.3 degrees 
195.4 degrees 

FILE : DN1438 

14.97 J/degree 
27.6 degrees 

.21110 



330119.123103 AL-16089-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comity inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby. inH20g 
03 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K» C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 

Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Com», F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-12920-L 6V53N 
74,324 .031 23.513 
58,126 .039 14.514 
28.749 . 001 97.354 
69.368 . 123 473.28 
37.392 . 119 257.31 

1 .061 .005 7.312 
5.162 . 066 1 .235 
5.704 .031 1 .419 
.023 . 015 .006 

1401.5 1 . 192 1401 .5 
15.559 . 040 7.057 
-.047 . 060 -.047 
99.652 .477 135.11 
345.77 .223 174.32 
333.45 1 . 122 167.47 
372.62 .425 189.23 
282.61 .335 139.23 
287.58 .477 141.99 
303.18 .667 150.66 
296.14 3.724 146.74 
157.68 . 188 69.822 
166.90 .423 74.947 
206.94 .487 97.191 
88.631 .011 31.462 
102.22 4.995 39.009 
147.34 .292 64.078 
26.592 . 140 19.826 
28.030 . 147 20.898 

.585 .003 .356 

.555 . 003 .338 
36.786 . 173 36.786 
30.488 103,25 

5 
.017 
. 022 
.002 
.851 
.819 
. 033 
. 016 
. 008 
. 004 
.192 
.018 
. 060 
.647 
. 124 
.623 
.236 
.214 
.265 
.370 
.069 
, 1 05 
.235 
.271 
. 006 
.775 
. 162 
. 1 04 
.110 
. 002 
.002 
, 173 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke : 
Displacement t 
Compression Ratio i 
Injection Timing i 
Crankangle Offset s 
Reference Pressure i 
Speed ; 
Load  i 
Fuel Flow .• 
Brake Power i 
8SFC ; 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay i 
Ccntroid Phasing i 
Centroid Magnitude : 
Sensitivity » 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
30.49 in-Hg 
1402 RPM 
99.7 Ib-ft 
15.6 lb/hr 
26.61 bhp 
.586 lb/bhp-hr 

FILE DN1440 

kwYcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 

5. 13 
6.844 
841 .6 

98 
414.367 
69.4 V. 
36.8 mA 
23.7 '/. 
10.8 degrees 
190.0 degrees 
20.89 J/degree 
17.2 degrees 

.62738 
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APPENDIX F6
DDC 6V-53N DATA SHEETS

FUEL BLEND TF02
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)  
Engine Type:   PDA 6V-53N     Engine Tes ter '<?. ^X/Zj^ 

Test Foel: rf-f3M/l$7 *>***'- /-<??'$f 

Step Initials  Test Procedure 

l' cr-Z /^        Flush fuel system with BF-2 

2. $-. /. /Z        Engine warmup 

3. &./. Z^_ Clean smokemeter lenses and adjust purge air 

4. 6:Z-rZ Full rack power check with BF-2. Maintain fuel temperature 
~~~ aC 32+2C, air temperature at 38+2C, and coolant 

temperature at 77+2C. Set exhaust back pressure at 
5U+2mm of mercury under full-rack conditions at 
rated speed. 

5. A,Z/■ Compute corrected power levels and maximum cylinder pressure: 

6. ^,/,/V    Compare to 95% confidence bands of BF-2 performance 

7. //-. /,/y Determine action; i.e. continue or contact DTNSRDC 
ö«    d-.Z-Z^          Flush fuel system with Jty/ji&fCif 7 test fuel 

9.    £~./ZZZ        Engine warmup 

1U. /y-.2..ft Clean smokemeter lenses and adjust purge air 

11. /^Z./f Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 5Cl+2mm of mercury under full-rack conditions 
at rated speed. 

12«  $- Z.fl Flush fuel system with BF-2 

13. Z~,/ZZ Engine warmup 

14. j£_j£^ Clean smokemeter lenses and adjust purge air 

15. fi'.X,Z(Z Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38^2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5U+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressure. 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system with rfi*>JÜ?//$7t. e s t fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 5(J+2mm of mercury under full-rack conditions 
at rated speed. 

lb. /.A/? 
17. tZJ? 
1«. ^X./7 

19. */J 
2U. £JS 
21. /.£/? 
22. 6/J 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type;   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: r^J/JJ/Z?? Date: /-32~$f?  

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800     122.      ßVMtl    ÜMHH1 
2500   ni_ aw/is   w-m 
2200    pa__   (\/U(<M5    ß&HHi 
1800      i no      &m£L    &MH1 
i4oo   ffi    üAj/w?  /ivmo 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend;  T/ZfiJAJJ/Z 19 

Speed CBHP Run » RAW File AVG File 

2800 Full-Rack / ftg QJÜE51 &JW2> 
2500 Full-Rack /^ tfAJ/V33 ßjUMPf 
2500 145 /trf tfjÜNM 0W& 
2200 Full-Rack /gj /)W/S? QjUtfJßL 
2200 100 /j?6 #A)/¥6f tiJÜ/460 
1800 Full-Rack / $? AAJMM PfiJW& 
1800 loo /#$ 0/UM63 JOAJMtf 
1800 54 ff? ÜV/ttS $mU 
1800 20 rto /3/U/VS7 0/UW? 
1400 Full-Rack /?/ {3/0/461 /3A//97Q 
1400 28 /f$ J]/UM1/ M/V7A. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend; 7^^/6^///f7    Date; £ZJ2£LRJSL 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800       i?3      nsu/^l   /7AJ/9& 
2500        /$y tfAJWZ*     /7AS/V7<£ 

2200  /$tr   d*MT7 ßj»/i7y 
1800      /ft ÖA/M7?   JOA/WHO 

1400      rfj dßWl    äMl&r 

DPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend; rT^^sCß/Jf? 

Speed      CBHP Run   »      RAW   File      AVG   File 

2800 Full-Rack fi£ ÜVM fä 0WZ? 
2500 Full-Rack /ff jQjüWtä 3/fWC 

2500 145 $gO 0AJW$7 dAJW97 
2200 Full-Rack $S>{ tfAJM?? {7/C//<??<d 

2200    loo a&d,   $rum(    ü/u/wa- 

1800        Full-Rack ty& flM^ff^       dV/</tf 

1800 100 faf        ßVNM      ßt>/Vtt 
1800   54 ^j_ 0JUH22  awtn 
1800        20 Q/jü        QtU/m       <$J{fOö 

1400        Full-Rack 3& 7        /QAJ/SCV    0/Ü/ÄÖ & 

1400        28 äö0/        JÜ/U/S03     J?///.M 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEL,^ DATEz^SPAGE,^ 

SFoüS'-ft #s 

Operotor      4ll±pf^- 
Tim« "^ 
Test Hour 
Speed, RPM 
Load, lb-tt 
Fuel Row, lb/hr 
Exh. Opocfty. % 

£i£ 

mi 
£££. 

t/o*,,. ■&>/*> 

U<2£ 
U15» 
Ml 
2°- 

TEMPERATURES, DEC F 

Exhaust Cyl. L1 7S& 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust CyLRI 
Exhaust Cyl. R2 
Exhaust Cyl. R3 
Exhaust Common 
Water In 
Water Out 

7%o 

itO 
UL 

f/sr 1&A~W3Q. 
l£ü2£'2^LJ±>J£jkJ^ 
'kit 
WW 
20A. 
LL 

2£L 9/0 
790 73° 

%c 
71 '*> 

W- 

m. 
2&2 

m. 
i90 
££L(£l 
L62- 

Oil Sump .20. 
Fuel 
Inlet Air \/öO 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 

M 

M. 
£1A 
7%e 

mi m 
Äm. 

at 
2dL 

/ftcxs 
ÜILL 
623 
11 

ZlL 
W\ 
S3ZL 

&o_ 

90P 
W# 
ML 
4 so 
iio 
111 
ML 
Mo 

11 
feo m. LlZ 

Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

■515. 
5JL 
1U> 

tLl 

SOU 
i.o 

1L 

LL&- 
2S2- 
ZSCÜM 
%D_ 

3L 
5#> 

£>&o 

££L 

6c/d 

63a- 
<Z$o 

2SP_ 
h£L 
HI 

a&_ 
ttL-W- 
11. 

1&L Sho 
m ? >7s,o 

JL 
M2, 
LL££L1 

no 
7</.Q 

&o_ 
o 

2LM 

/6A\ 
Ml 

o 
SfrJt 

1*. 
7lo 

&1_ 
111 

nt> 

% 
r. 

!Pl 
M. 

73X1 

all M-v 
,c 

!C> < his. 

SJx 

mil 

HI 
O 

LL 
%CL 

Ö 

M.SW.M 

1 



880122.091723 AL-15299-F AL-12920-L 6V53N 6 
Dry Bulb Temperature/ F 78.647 .293 25.915 . 163 
Wet Bulb Temperature, F 53.300 .078 11.833 . 043 
P11-Baro <Vent>, "Hg ABS 29.335 .000 99.338 . 001 
P3 C3 Fuel Pressure,psig 76.2 04 .526 525.41 3.625 
P4 C3 Oil Pressure, psig 52.984 .015 365.31 . 1 06 
P5 C3 Airbox Pres., psig 5.051 .012 34.824 .084 
P10 C3 Exh Com», inH20g 26.611 , 155 6.622 . 039 
P11 C3 Intake Vac,inH20v 18.901 . 176 4.450 . 044 
P12 C3 Blowby, inH20g ,029 .009 .007 . 002 
C3 Speed, RPH 2801 .2 3.041 2801.2 3,041 
C3 Fuel Flow, lb/hr 81.231 .226 36.846 . 1 03 
C3 Smoke, '/. 2.338 .086 2.338 . 086 
Cell 3 Load, lb-ft 356.92 .671 483.92 .910 
Kl C3 Exhaust 1, F 760.98 .701 404.99 .389 
K2 C3 Exhaust 2, F 815.21 .641 435.12 .356 
K3 C3 Exhaust 3, F 905.11 .576 485.06 .320 
K4 C3 Exhaust 4, F 814.91 .976 434.95 .542 
K5 C3 Exhaust 5, F 909.23 .450 487.35 .250 
K6 C3 Exhaust 6, F 928.05 1 . 052 497.81 .585 
K7-C3 Exhaust Comm, F 662.80 3.824 350.45 2. 124 
J1 C3 Water In, F 153.18 .050 67.322 .028 
J2 C3 Water Out, F 167.00 .029 75.001 .016 
J3 C3 Oil Sump, F 241.61 .525 116.45 .292 
J4 C3 Fuel In, F 90.871 .715 32.706 .397 
J5 C3 Inlet Air, F 99.957 .412 37.754 .229 
■J6 C3 Airbox, F 203.22 . 109 95.122 .061 
Horsepower 190.37 .539 141.93 .402 
Corrected Horsepower 194.99 .552 145.38 .412 
BSFC, lb/hp-hr .427 .002 .260 . 001 
Correc :ted BSFC .417 .002 . 253 . 001 
Relative Humidity 13.560 .273 13.56 0 .273 
Reference Pressure, inHg 38.007 128.71 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency J 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
99.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
38.01 in-Hg 
2801 RPM 
356.9 lb-ft 
81.2 Ib/hr 
190.34 bhp 
.427 lb/bhp-hr 

27.38 kW/cvl 
9.545 MPa 
460.6 kPa/deg 

39■0 Joules/deg 
1162.60 Joules 
74.2 X 
37.4 V. 
32.4 V. 
7.0 degrees 
199.0 degrees 
10.95 J/degree 
30.0 degrees 

.23304 

FILE DN144; 



Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPW 
C3 Fuel Flow, lb/hr 
C3 Smoke, Ji 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
,16 C3 

-12920-L 6V53N 6 
76.175 .290 24.542 . 161 
51.954 .069 11.086 . 038 
29.337 .000 99.348 . 002 
74.935 .535 516.66 3.687 
50.763 .007 350.00 . 048 
4.026 .019 27.756 . 132 

22.0S2 .172 5.495 .043 
16.226 . 122 3.535 .030 

.011 .001 .003 . 000 
2501.1 3.102 2501.1 3. 102 
77.183 .162 35.010 .074 
3.125 . 118 3.125 . 118 

387.91 .601 525.93 .815 
733.59 .293 417.55 . 163 
821.88 .440 438.82 .244 
926.03 .397 496.69 .221 
800.61 .759 427.00 .422 
912.36 1 . 061 489.09 .589 
926.74 1 . 134 497.08 .630 
654.71 1 .468 345.95 .816 
154.50 .055 68.058 .031 
168.56 .039 75.866 . 022 
241.14 . 118 116.19 . 065 
91.466 . 164 33.037 . 091 
100.13 .563 37.848 .313 
192.47 .085 89.150 . 047 
184.73 .360 137.73 .269 
189.18 .369 141,05 .275 

.418 .001 .254 . 001 

.408 .001 .248 . 001 
13.912 .455 13.912 .455 
36.193 122.56 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow i 
Brake Power s 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ? 

DIESEL 6V-53N 
98.4 mm 
t14.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.19 in-Hg 
2501 RPM 
387,9 lb-ft 
77.2 lb/hr 
184.72 bhp 
.418 lb/bhp-hr 

24.82 kW/cyl 
9.679 MPa 
494.1 kPa/deg 

41.4 Joules/de< 
t183.47 Joules 
71 .0 '/. 
35.7 y. 
33.0 V. 
6.7 degrees 
t98.0 degrees 
11.14 J/degree 
29.3 degrees 

.22929 

FILE ; DM1444 



880122.095749 AL-15299-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 74.337 .708 23.521 .393 
Wet Bulb Temperature, F 51.T89 . 190 10.661 . 1 05 
P11-Baro <Vent>, "Hg ABS 29.339 . 000 99.353 . 001 
P3 C3 Fuel Pressure,psig 72.997 .201 503.29 t .388 
P4 C3 Oil Pressure, psig 47.643 . 008 328.48 .053 
P5 C3 Airbox Pres., psig 2.914 .016 20.093 . 109 
P10 C3 Exh Comm, inH20g 17.807 . 148 4.431 . 037 
P11 C3 Intake Vac,inH20v 13.031 .141 2.740 . 035 
P12 C3 Blowby, inH20g -.005 . 003 -.001 . 001 
C3 Speed, RPM 2199.2 2.879 2199.2 2.879 
C3 Fuel Flow, lb/hr 71.273 . 182 32.329 .082 
C3 Smoke, Y. 4.998 . 067 4.998 . 067 
Cell 3 Load, lb-ft 4 07.62 .571 552.66 ,774 
Kl C3 Exhaust 1, F 737.09 .330 391.72 . 183 
K2 C3 Exhaust 2, F 813.93 .474 434.41 .263 
K3 C3 Exhaust 3, F 936.13 .304 502.29 . 169 
K4 C3 Exhaust 4, F 781.89 .589 416.61 .327 
K5 C3 Exhaust 5, F 940.39 .789 504.66 .438 
K6 C3 Exhaust 6, F 949.50 .612 509.72 .340 
K7-C3 Exhaust Comm, F 651.15 2.691 343.97 1 .495 
J1 C3 Water In, F 154.85 .046 68.249 .025 
J2 C3 Water Out, F 169.31 . 032 76.282 .018 
J3 C3 Oil Sump, F 239.58 . 196 115.32 . 109 
J4 C3 Fuel In, F 91.329 .032 32.961 .018 
J5 C3 Inlet Air, F 99.363 .219 37.424 .122 
•J6 C3 Airbox, F 182.83 . 032 83.795 .018 
Horsepower 170.69 .372 127.26 .277 
Corrected Horsepower 174.68 .381 130,24 .284 
BSFC, lb/hp-hr .418 .002 .254 . 001 
Corrected BSFC .408 .002 .248 . 001 
Relative Humidity 14.909 1 . 001 14.909 1 . 001 
Reference Pressure, inHg 34.167 115.70 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke J 
Displacement : 
Compression Ratio : 
Injection Timing s 
Crankangle Offset s 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.17 in-Hg 
2199 RPM 
407.6 lb-ft 
71.3 lb/br 
170.66 bhp 

.418   lb/bhp-hr 

FILE   ;   DH1446 

kwVcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 

22.48 
9.817 
525.8 

47 
1215.79 
69.4 '/. 
35.0 Y. 
33.0 V. 
6.4 degrees 
196.5 degrees 
11.65 J/degree 
28.1 degrees 

.22760 



880122.101353 AL-15299-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 74.750 .607 23.750 .337 
Wet Bulb Temperature, F 51.023 .117 10.568 .065 
P11-Baro <Vent>, "Hg ABS 29.341 .001 99.359 .002 
P3 C3 Fuel Pressure,psig 70.773 .174 487.96 1.197 
P4 C3 Oil Pressure, psig 43.173 .010 297.67 .069 
P5 C3 Airbox Pres., psig 2.007 .006 13.834 .042 
P10 C3 Exh Comm, inH20g 12.402 .167 3.036 .041 
P11 C3 Intake Vac,inH20v 8.868 .071 1.704 .018 
P12 C3 Blowby, inH20g -.019 .002 -.005 .000 
C3 Speed, RP« 1801.9 2.694 1801.9 2.694 
C3 Fuel Flow, lb/hr 63.101 .197 28.622 .090 
C3 Smoke, '/. 17.205 .203 17.205 .203 
Cell 3 Load, lb-ft 412.65 1.053 559.43 1.428 
Kl C3 Exhaust 1, F 694.39 .317 367.99 .176 
K2 C3 Exhaust 2, F 793.51 .312 423.06 .173 
K3 C3 Exhaust 3, F 880.09 .441 471.16 .245 
K4 C3 Exhaust 4, F 751.78 .714 399.83 .397 
K5 C3 Exhaust 5, F 929.77 .973 498.76 ,541 
K6 C3 Exhaust 6, F 941.67 .657 505.37 .365 
K7-C3 Exhaust Comm, F 620.43 .807 326.90 .449 
J1 C3 Water In, F 154,31 .116 67.949 .064 
J2 C3 Water Out, F 169.28 .087 76.268 .048 
J3 C3 Oil Sump, F 235.51 .161 113.06 .099 
J4 C3 Fuel In, F 90.847 .017 32.693 .009 
J5 C3 Inlet Air, F 98.680 .497 37.044 .276 
J6 C3 Airbox, F 162.05 .165 72.249 .092 
Horsepower 141.58 .506 105.56 .377 
Corrected Horsepower 144.75 .517 107.92 .385 
BSFC, lb/hp-hr .446 .002 .271 .001 
Corrected BSFC .436 .002 .265 .001 
Relative Humidity 13.708 .758 13.708 .758 
Reference Pressure, inHg 32.627 110.49 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power s 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release > 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio s 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.63 in-Hg 
1802 RPM 
412.7 lb-ft 
63. 1 lb/hr 
141.60 bhp 
.446 lb/bhp-hr 

18. 12 kWYcyl 
9.961 MPa 
577.9 kPaAieg 

57 .8 Joules/deg 
1215.; 74   Joules 
64.3 ; i 
31 .9 ; 'i 
3i .o ; 4 
6. 1 < degrees 
196.2 degrees 
12.53 J/degree 
28.1 degrees 

.21549 

FILE DN1448 



880122.103025 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro «CVent >, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
■J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 6 
78.151 .538 25.639 .299 
52.792 . 152 11.551 .084 
23.340 .001 99.355 . 002 
68.734 . 133 473.91 .915 
32.316 . 006 222,3) . 045 

1 .406 . 008 9.695 . 057 
8.052 .105 2.004 .026 
5.481 . 058 .862 .014 
-.016 .002 -.004 .000 
1400.4 1 .625 1400.4 1 .625 
53.347 .711 24.198 .322 
44.088 2.222 44.088 2.222 
384.58 1.957 521.41 2.653 
628.56 .539 331.42 .300 
711.71 .535 377.62 .297 
800.80 .530 427.11 .295 
691.39 .605 366.33 .447 
840.52 1 .406 449.18 .781 
793.01 .614 422.78 .341 
571.57 .211 299.76 . 117 
154.43 .064 68.014 . 035 
170.62 .071 77.011 . 039 
237.13 . 125 113.96 . 069 
89.381 .027 31.878 . 015 
101.64 .883 38.688 .498 
158.17 .110 70.094 . 061 
102.54 .572 76.455 ,426 
105.15 .586 78.396 .437 

.520 .007 .317 . 005 

.507 .007 .309 . 004 
13.003 .558 13.003 .558 
31.652 107.19 



NAVY HIGH SPEED DIE3EL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude 
Sensitivity : 
Premixed/'Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.65 in-Hg 
1400 RPM 
384.6 lb-ft 
53.3 lb/hr 
102.52 bhp 
.520 lb/bhp-hr 

13.61 kW/cyl 
10.18 MPa 
621.0 kPa/deg 

65.0 Joules/deg 
1192.13 Joules 
58.0 '/. 
28.4 X 
26.5 Y. 
5.1 degrees 
195.1 degrees 
13,28 J/degree 
28.0 degrees 

.18139 

FILE : DN1450 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEI DATE&ZtzPAGE^L. 

Operator 6-Ai 
TTme ^ t£li£_ 
Teat Hour 3^4, v 
Speed, RPM 
Lood, lb-ft 
Fuel Flow, lb/hr 
Exh. Opocrty, % 

TEMPERATURES, PEG. F 
Exhoust Cyl. L1 
Exhouat Cyl. L2 

■ml 
mi 
ni 
££L 

-m. 
Exhouat Cyl. L3 
Exhouat Cyl. R1 
Exhouat Cyl. R2 
Exhouat Cyl. R3 
Exhouat Common 
Woter In 
Woter Out 

Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 

V£> 
<?££■ 

£121 
IILBUüL 

£V± 

trrtjsaPMft 
HOLS.2*9.2 

m 
LL ~> 

7fo. 
M to 

po_ 
fro 
%c ma 
Uo 
I2L 
/Ai. 

:3V-S 

H. 
32- 
&l 
J&H 

Dry Bulb 

PRESSURES, PSIG 
Ott Gollery HT 
Air After Blower 
Fuel Tronafer 

LOW PRESSURES 
Intoke Voc, in.woter 

Exh. Comm., In.Woter 

%-t> 

m 
3&i 

t*t/7v 

£11 
£&- 

5%L 

Ü'.C'OiX/e 
f^filiiü l& ft/A) 

ML 
*m<MM 
2n 
2JL 

159- 
612- 
m- 

&& 

\£<2C_ 7m 
Wo £EL 

OCL ,&Q 
Z£t 
IM 
211 
21 
loo 
&L 
Sll 

-T\ 

S£L 
"£■ 

dUl 

Blowby, in.woter 
Barometer, ?n.Ho, 

m. 

73-d 

OP %1Q 

Z££ 
m 
M 
12, 
tt- 
121 
6H6 

2&L 

ill 
A.D 

>3&2 
5#° 
55& 

au£/*if 
/SXti*»v 

/%&& 

m± mi 
Q2- 
33,0 

6>?Q .fö° 
7?0 

122 s& 

fao 
isy_ 
äx. 

V£L 

%£ 
& 

m- 
/o/ 
in 
SU_S3_1 

23£ 

vis 
H.Q 
?«C 7.< Ö 

liA 
MO 

Ö 
mjt 

ö 

51k 
34- 

a o 
MA 

n/ 

%L 
1 f 

*f9D 

$!££'J£Z 
im £2o_ 

/ID 

13~ 
13 

W- 

Tf-0 

3h£L 
7?Q 

>n>^ 
nco 

I1£L 
Xf 

y£- 
&JL 
<ppo 

J0O 

£2L /££. 
JM t7£> 
23L-1ZL 
X 
2Z-Ü& 

JhL 
&A 

w± 
<11_ 

njA^z^^ 

IfUL 
cT 

ÜL 

m> 

vas 

t/£Q 

SI 

Zil 
SäU 
<ZLl 

10. 
%D_ 

t£* 
u 

nwm 

£L 
tu 

vv.^r 
A? 
ILL- 

LL5L 

4lYc'- 

i 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEL__DATEt2riPAGE22_ 

Operator 

Time 
k&L xy 

Test Hour 
Speed, RPM 
Lood, lb-ft 

WsZjlk 
/£>/rt'//J 

niL 
-tiiL 

r.zo 
lÖlVlfJ 

ast 
/<Tn,'VlSfSlh 

Fuel Row, lb/hr 
Exh. Opacity, %  

TEMPERATURES. PEG. F 

Exhaust Cyl. L1 
Exhaust Cyl. L2 
Exhoust Cyl. L3 

Ühl 
QQ 

UEJiso 
ML 

Exhaust Cyl. R1 
Exhoust Cyl. R2 
Exhaust Cyl. R3 
Exhoust Common 
Water In 

H/O 

ilL 
y.o 

ml 
99.^313^ 

sei 

Lil 

mt- 
UL, 

31Q 

ill 
Ml 

?rr 31 f 
Ho_21i 
j. '&> £#£- 

-La 
Water Out \üL 
Oll Sump  m 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 

13- 

.Qo  we 
£S2_ 
13EL 

i£l 
LQ_ 

*&c 

3£C-2£1 
M2- 
£ö_ 

(*0 ?{,0 
3S& 

2$L2£CL 
M 3M 
MLQ^L 
M2, 

m 
M- m 

Dry Bulb 711 
PRESSURES, PSIG 

Oil Gallery 

31 
M. 
Mil 

ÜS3LS34 
7h± 

M 
^ 

IM 
j*l 

1£L 
M- 
2&1 

n io 

SH.0 

11 
ßZ-MMi 

ill 

Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 

S3 
13- 
•10.<i 

io 

f£h2_ 
ji 
7LL£ 

Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

151 
c 

H 

2£L 

££ 
11 
£3A 

21Ä 

371 
lH 

Ai. 
70 
Jl 

£733l3t3/ 

U> 
b 

7a o 

S-Lt 
CO 

im&i 



880122.111647 AL-16088-F AL-12920-L 6V53N                 6 
Dry Bulb Temperature, F 73,512 .515 23.062 ,286 
Wet Bulb Temperature, F 49.944 .198 9.969 .110 
P11-Baro <Vent>, "Hg ABS 29.341 .000 99.359 .001 
P3 C3 Fuel Pressure,psig 77.136 .474 53t.84 3.267 
P4 C3 Oil Pressure, psig 52.008 .018 358.58 .127 
P5 C3 Airbox Pres., psig 5.114 .011 35.260 .078 
P10 C3 Exh Comm, inH20g 27.220 .290 6.774 .072 
Pit C3 Intake Vac,inH20v 18.695 .193 4.399 .048 
P12 C3 Blowby, inH20g .026 ,003 .006 .001 
C3 Speed, RPM 2799.0 2.343 2799.0 2.343 
C3 Fuel Flow, lb/hr 90.447 .098 41.026 .044 
C3 Smoke, V. 5.847 .237 5.847 .237 
Cell 3 Load, lb-ft 371.76 .851 504.04 1.154 
K1 C3 Exhaust 1, F 799.34 1.144 426.30 .635 
K2 C3 Exhaust 2, F 840.02 .712 448.90 .396 
K3 C3 Exhaust 3, F 930.57 .992 499.21 .551 
K4 C3 Exhaust 4, F 843.46 1.092 450.81 ,607 
K5 C3 Exhaust 5, F 938.63 1.237 503.68 .687 
K6 C3 Exhaust 6, F 957.03 1.406 513.90 .781 
K7-C3 Exhaust Comm, F 682.73 .962 36K52 .534 
J1 C3 Water In, F 154.82 .062 68.232 .034 
J2 C3 Water Out, F 168.69 .103 75.941 .057 
J3 C3 Oil Sump, F 244,82 .331 118.24 .184 
J4 C3 Fuel In, F 93.034 .068 33.908 .038 
J5 C3 Inlet Air, F 98.939 .725 37.189 .403 
J6 C3 Airbox, F 208.46 .243 98.031 .135 
Horsepower 198.13 .465 147.72 ,347 
Corrected Horsepower 2 02.52 .475 150.99 .354 
BSFC, lb/hp-hr ,457 .001 .278 .001 
Corrected BSFC .447 .001 .272 .001 
Relative Humidity 12.735 .601 12.735 .601 
Reference Pressure, inHg 38.157 129.21 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98,4 mm 
1)4.3 mm 
5217.9 cc 

21 ,0 to 1 
18 BTDC 

180.0 degrees 
33.16 in-Hg 
2799 RPM 
371.8 lb-ft 
90.4 lb/hr 
198.15 bhp 
.456 lb/bhp-hr 

29.86 kwYcyl 
9.696 MPa 
589.7 kPa/deg 

55.5 Joules/deg 
1253.60 Joules 
73.4 y. 
37.5 V. 
30.9 y. 
8,7 degrees 
198.1 degrees 
13.20 J/degree 
27,4 degrees 

.31556 

FILE : DN1452 



880122.113140 AL-16088-F AL-1292Ü-L 6V53N                6 
Dry  Bulb Temperature, F 79.242 .152 26.246 .085 
Wet Bulb Temperature, F 52.761 .025 11.534 .014 
P1t-Baro <Vent>, "Hg ABS 29.339 .000 99.353 .002 
P3 C3 Fuel Pressure,psig 74.544 .559 513.96 3.854 
P4 C3 Oil Pressure, psig 49.900 .010 344.05 .068 
P5 C3 Airbox Pres., psig 4.068 .014 28.046 .095 
PIO C3 Exh Com», inH20g 22.956 .267 5.712 .066 
P11 C3 Intake Vac,inH20v 16.053 .074 3.492 ,018 
P12 C3 Blowby, inH20g .002 .002 .000 .001 
C3 Speed, RPH 2501.0 3.062 2501.0 3.062 
C3 Fuel Flow, lb/hr 85.616 .079 38.835 .036 
C3 Smoke, V. 4.825 .147 4.925 .147 
Cell 3 Load, lb-ft 405.49 .506 549.77 .686 
K\   C3 Exhaust 1, F 803.71 .572 428.73 .318 
K2 C3 Exhaust 2, F 864.41 .379 462.45 .211 
K3 C3 Exhaust 3, F 966.95 .812 519.42 .451 
K4 C3 Exhaust 4, F 835.16 .450 446.20 .250 
K5 C3 Exhaust 5, F 958.63 .665 514.79 .369 
K6 C3 Exhaust 6, F 967.98 .537 519,99 .298 
K7-C3 Exhaust Com, F 700.24 .340 371.24 .189 
J1 C3 Water In, F 154.71 .055 68.175 .031 
J2 C3 Water Out, F 168.91 .082 76.060 .046 
•J3 C3 Oil Sump, F 244.36 .151 117.98 .084 
J4 C3 Fuel In, F 92.210 .018 33.450 .010 
J5 C3 Inlet Air, F 99.753 .325 37.641 .181 
<J6 C3 Airbox, F 200.56 ,077 93.643 .043 
Horsepower 193.10 .335 143.97 .249 
Corrected Horsepower 197.59 .342 147.31 .255 
BSFC, lb/hp-hr .443 .001 .270 .001 
Corrected BSFC .433 .001 .264 .001 
Relative Humidity 11.282 .231 11.232 .231 
Reference Pressure, inHg 36.293 122.90 



HAW HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ? 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude s 
Sensitivity ; 
Premixed/Diffusion Ratio : 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.29 in-Hg 
2501 RPM 
4 05.5 lb-ft 
85.6 Ib/hr 
193.10 bhp 
.443 lb^bhp-hr 

25.90 kW/cyl 
9.815 MPa 
657.0 kPa/deg 

64.5 Joules/deg 
1239.41 Joules 
68.5 X 
34.3 y. 
31 .8 Y. 
7.7 degrees 
198.2 degrees 
12.61 J/degree 
28.5 degrees 

.27083 

FILE ; DH1454 



880122.114344 AL-16088-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Plt-Baro  <Vent>,    "Hg  ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
PI1 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
02 C3 
J3 C3 
■)A C3 
■)5 C3 
J6 C3 

F 
3, F 
4, F 
5, F 
6, F 
Comm, 

In, F 
Out, F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-1292Q-L 6V53H 
81.029 . 115 27.238 
53,53? . 030 11.965 
29.339 . 000 99.354 
75.095 . 184 517.76 
52.348 . 020 360.92 
3.848 . 019 26.530 
19.017 .210 4.732 
16.463 . 134 3.594 

.001 .003 .000 
2500.8 3.608 2500.8 
60.627 . 129 27.500 

1 .940 . 138 1 .940 
288.98 1 .371 391.80 
601.64 .662 316.4? 
639.72 .567 337.62 
716.96 .541 380.53 
635.26 .750 335.14 
710.15 .690 376.75 
720.09 .704 382.27 
527.61 .926 275.34 
157.76 . 122 69.869 
169.38 . 191 76.322 
230.5? .294 110.32 
91.957 .01? 33.309 
99.152 .440 37.307 
180.34 . 172 82.410 
137.60 .636 102.59 
140.73 .650 104.92 

.441 . 003 .268 

.431 . 002 .262 
10.687 .21 1 10.687 
35.815 121.28 

. 064 

.017 

. 002 

.268 

. 141 

. 132 

.052 

.033 

. 001 

.608 
. 059 
. 138 
.359 
.368 
.315 
.301 
.41? 
.383 
.391 
.515 
.068 
. 106 
,163 
. 009 
.244 
.096 
.474 
.485 
. 002 
.002 
.211 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ; 
Premixed/'Diffusion Ratio 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

190.0 degrees 
35.82 in-Hg 
2501 RPM 
290.0 lb-ft 
60.6 lb/hr 
138.10 bhp 

.439   lb/bhp-hr 

FILE    :    DH1456 

kwVcyl 
MPa 
kPaAJeg 
0   Joules/deg 

Joules 

19.45 
8.766 
726,9 

78 
906.848 
70.8   '/. 
36.4  V. 
32. 1   'A 
10.2  degrees 
196.3   degrees 
13.51    J/degree 
24.2   degrees 

.42 02 0 



880122.115702 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 81,294 .302 27.386 . 168 
Wet Bulb Temperature, F 53.700 .095 12.056 . 053 
P11-Baro <Vent>, "Hg ABS 29.336 . 001 99.342 . 002 
P3 C3 Fuel Pressure,psig 73.784 .283 508.73 1 .952 
P4 C3 Oil Pressure, psig 46.563 .009 323.80 . 061 
P5 C3 Airbox Pres., psig 2.966 . 019 20.451 . 129 
P10 C3 Exh Com», inH20g 18.421 .288 4.584 .072 
Pit C3 Intake Vac,inH20v 12.100 . 084 2.757 .021 
P12 C3 Blowby. inHSOg -.000 . 003 -.000 .001 
C3 Speed, RPM 2200.4 3.396 2200.4 3.396 
C3 Fuel Flow, lb/hr 79.659 .075 36.133 .034 
C3 Smoke, '/. 8.761 .284 8.761 .234 
Cell 3 Load, Ib-ft 427.37 .414 579.43 .561 
Kl C3 Exhaust 1, F 787.81 .403 419.89 .224 
K2 C3 Exhaust 2, F 855.86 .318 457.70 . 177 
K3 C3 Exhaust 3, F 981.83 .538 527.68 .299 
K4 C3 Exhaust 4, F 815.26 1 .012 435.15 .562 
K5 C3 Exhaust 5, F 982.32 .659 527.95 .366 
K6 C3 Exhaust 6, F 997.62 .531 536.46 .295 
K7-C3 Exhaust Comm, F 662.73 3.003 350.41 1 .671 
•J1 C3 Water In, F 153.65 .039 67.534 .022 
J2 C3 Water Out, F 168.49 .085 75.829 .047 
J3 C3 Oil Sump, F 241.69 . 119 116.50 .066 
J4 C3 Fuel In, F 91.689 . 033 33.161 .018 
J5 C3 Inlet Air, F 98.476 .196 36,931 .109 
J6 C3 Airbox, F 192.02 . 142 88,901 , 079 
Horsepower 179.05 .325 133.50 .243 
Corrected Horsepower 183.04 .333 136.47 .248 
BSFC, lb/hp-hr .445 . 001 .271 . 001 
Corrected BSFC .435 .001 .265 .001 
Relative Humidity 10.722 .224 10.722 .224 
Reference Pressure, inHg 34.265 116.03 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke t 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure s 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power s 
Peak Pressure   : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

r DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.27 in-Hg 
2200 RPM 
427.4 lb-ft 
79.7 lb/hr 
179.03 bhp 
.445 lb/bhp-hr 

23.58 kWVcyl 
10.11 MPa 
737.9 kPa/deg 

77.1 Joules/deg 
1287.48 Joules 
67.2 y. 
33.6 •/. 
31.7 •/. 
7.6 degrees 
197.0 degrees 
14.04 J/degree 
27.4 degrees 

.27686 

FILE : DN1458 



980122.121135 AL-16088-F AL-12920-L 6V53N                6 
Dry Bulb Temperature, F    75.554 .259 24.197 .144 
Wet Bulb Temperature, F    51.092 .036 10.607 .020 
P11-Baro <Vent>, "Hg ABS   29.332 .000 99.329 .001 
P3 C3 Fuel Pressure,psig   75.163 .332 518.23 2.292 
P4 C3 Oil Pressure, psig   50.795 .016 350.22 .111 
P5 C3 Airbox Pres., psig    2.738 .011 18.880 .078 
P10 C3 Exh Comm, inH20g    13.817 .099 3.438 .025 
P11 C3 Intake Vac,inH20v   13.437 .08? 2.341 .022 
P12 C3 Blowby, inH20g       -.004 .003 -.001 .001 
C3 Speed, RPM              2200.8 2.971 2200.8 2,971 
C3 Fuel Flow, lb/hr                     42.420 .06? 19.241 .030 
C3 Smoke, V.                                           1.988 .106 1.988 .106 
Cell 3 Load, lb-ft         224.69 1.370 304.64 1.857 

503.94 .822 262.19 .457 
52T.27 .300 27K82 .167 
576.7? .729 302.65 .405 
510.23 .656 265.68 .365 
565.65 .860 296.4? .478 
565.71 .857 296.50 .476 
420.7? .876 215.99 .487 
159.31 .101 70.730 .056 
169.65 .132 76.473 .073 
223.15 .113 106.19 .063 
91.241 .066 32.912 .03? 
98.480 .380 36.934 .211 
166.06 .237 74.476 .132 

Horsepower                 94.154 .592 70.199 .442 
Corrected Horsepower       96.251 .605 71.762 .451 
8SFC, lb/hp-hr                                        .451 .003 .274 .002 
Corrected BSFC               .441 .003 .268 .002 
Relative Humidity          12.556 .361 12.556 .361 
Reference Pressure, inHg   33.772 114.36 

Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
•J1 C3 water In, F 
J2 C3 Water Out, F 
•J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay s 
Centroid Phasing i 
Centroid Magnitude > 
Sensitivity .* 
Premixed/Diffusion Ratio : 

DIESEL 6V-53H 
96.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.77 in-Hg 
2201 RPM 
224.7 lb-ft 
42.4 lb/hr 
94.17 bhp 
.450 lb/bhp-hr 

13.85 
8.199 
882.8 

103 
735.513 
72.2 V. 
37.1 Y. 
31 .3 y. 
11.7 degrees 
194.7 degrees 
19.29 J/degree 
21.0 degrees 

.55507 

FILE ! DN1460 

kWYcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 



880122.122630 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 76.272 .429 24.595 .239 
Wet Bulb Temperature, F 51.435 .114 10.797 .063 
Pll-Baro <Vent>, "Hg ABS 29.330 .000 99.322 .001 
P3 C3 Fuel Pressure,psig 71.043 .150 489.82 1.037 
P4 C3 Oil Pressure, psig 42.837 .013 295.35 .088 
P5 C3 Airbox Pres., psig 2.047 .012 14.114 .080 
P10 C3 Exh Comm, inH20g 12.693 .138 3.158 .034 
P11 C3 Intake Vac,inH20v 8.000 .078 1.737 .019 
P12 C3 Blowby, inH20g -.008 .002 -.002 .000 
C3 Speed, RPM 1800.6 1.830 1800.6 1.830 
C3 Fuel Flow, lb/hr 68.744 .176 31.182 .080 
C3 Smoke, X 22.583 .286 22.583 .286 
Cell 3 Load, lb-ft 420.74 .851 570.44 1.154 

Exhaust 1, F 700.25 .359 371.25 .200 
Exhaust 2, F 813.20 .357 434.00 .199 
Exhaust 3, F 902.48 .472 483.6 0 .262 
Exhaust 4, F 760.00 .538 404.44 .299 
Exhaust 5, F 943.79 .733 506.55 .407 
Exhaust 6, F 944.76 .627 507.09 .348 
Exhaust Comm, F 646.40 .838 341.33 .465 
Water In, F 153.00 .021 67.225 .012 
Water Out, F 168.29 .065 75.718 .036 
Oil Sump, F 236.56 .144 113.64 .080 
Fuel In, F 90.180 ,018 32.322 .010 
Inlet Air, F 96.729 .507 35.961 .281 
Airbox, F 165.30 .098 74.058 .054 

Horsepower 144.25 .294 107.55 .219 
Corrected Horsepower 147.25 .300 109.78 .224 
BSFC, lb/hp-hr .477 .001 .290 .001 
Corrected BSFC .467 .001 .284 .001 
Relative Humidity 12.342 .663 12.342 .663 
Reference Pressure, inHg 32.689 110.70 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVV HIGH SPEED DIESEL - DETROIT 
Bore s 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow : 
Brake Power s 
BSFC ; 
Indicated Power : 
Peak Pressure   : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.69 in-Hg 
1801 RPM 
420.7 lb-ft 
68.7 lb/hr 
144.27 bhp 
.476 lb/bhp-hr 

18.38 
10.18 
907.9 

104 
1230.99 
61.0/: 
30.4 V. 
29.6 X 
7.5 degrees 
196.2 degrees 
16.39 J/degree 
26.7 degrees 

.28009 

FILE   :   DN1462 

kW/cyl 
MPa 
kPa/'deg 
9   Joules/deg 

Joules 



880122.124246 AL-16088-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com«, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comro, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
•J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-1292Ö-L 6V53N 6 
74.379 .414 23.544 .230 
50,356 .077 10.198 . 043 
29.320 . 001 99.289 .002 
71.866 . 171 495.5 0 1 . 181 
45.148 . 011 311.29 .077 

1 .752 .010 12.078 . 066 
9.977 .160 2.483 .040 
8.380 .062 1 .832 .015 
-.016 . 003 -.004 . 001 
1801.0 2.249 1801.0 2.249 
40.145 . 060 18.210 . 027 
5.245 1 . 085 5.245 1 .085 

275.93 .502 374.10 .680 
503.38 .078 261,38 .043 
537.72 .282 280.96 .157 
598.49 .303 314.71 .168 
527.24 .344 275.14 . 191 
640.91 .426 338.29 .237 
621.08 .691 327.27 .384 
427.33 .593 219,63 .329 
158.48 . 049 70.265 . 027 
169.87 .051 76.593 .028 
223.56 .099 106.42 .055 
91.130 .042 32.850 .024 
104.66 .214 40.366 . 1 19 
153.88 . 051 67.710 .028 
94.618 .210 70.545 .157 
97.281 .216 72.530 .161 

.424 .001 .258 .000 

.413 .001 .251 .000 
12.459 .553 12.459 .553 
32.050 108.53 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1464 
Bore : 
Stroke : 
Displacement 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power ; 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio s 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.05 in-Hg 
1801 RPH 
275.9 lb-ft 
40.1 lb/hr 
94.61 bhp 
.424 lb/bhp-hr 

12.21 kwVcyl 
8.337 MPa 
853.3 kPa/deg 

97.9 Joules/deg 
790.215 Joules 
67. 1 Y. 
34.6 Y. 
33.3 Y. 
10.3 degrees 
193.8 degrees 
17.15 J/degree 
21.4 degrees 

.48268 



880122.125317 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F    75.513 .272 24.174 .151 
Wet Bulb Temperature, F    50.552 .132 10.30? .073 
Pll-Baro <Vent>, "Hg ABS   29.320 .000 99.289 .001 
P3 C3 Fuel Pressure,psig   71.580 .704 493.53 4.857 
P4 C3 Oil Pressure, psig   46.874 .007 323.18 .046 
P5 C3 Airbox Pres., psig    1.759 .008 12.127 .054 
P10 C3 Exh Coma, inH20g     8.406 ,085 2.092 .021 
P11 C3 Intake Vac,inH20v   9.426 .049 1.843 .012 
P12 C3 Blowby, inH20g       -.020 .003 -.005 .001 
C3 Speed, RPH              1800.9 1.363 1800.9 1.363 
C3 Fuel Flow, lb/hr        25.845 .130 11.723 .059 
C3 Smoke, V.                                           1.836 .148 1.836 .148 
Cell 3 Load, lb-ft         148.91 .521 201.89 .706 

397.18 .226 202.88 .126 
400.50 .559 204.72 .311 
438.01 .357 225.56 .199 
378.32 .403 192.40 .224 
399.72 .376 204.29 .209 
401.26 .285 205.14 .158 
321.75 1.126 160.97 .626 
160.77 .245 71.538 .136 
169.68 .260 76.489 .145 
210.56 12.934 99.198 7.185 
91.126 .017 32.848 .009 
102.29 .223 39.048 .124 
149.73 .151 65.406 .084 

Horsepower 51.060 .189 38.069 ,141 
Corrected Horsepower 52,374 .194 39.048 .145 
BSFC, lb/hp-hr .506 .003 .308 .002 
Corrected BSFC ,493 ,003 .300 .002 
Relative Humidity 11.148 .486 11.148 .486 
Reference Pressure, inHg   32.061 108.57 

Kt C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
■S3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude > 
Sensitivity i 
Premixed/*Diffusion Ratio s 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.06 in-Hg 
1801 RPM 
148.9 lb-ft 
25.8 lb/hr 
51.06 bhp 
.505 lb/bhp-hr 
8.08 kW/cvl 

7.532 MPa 
932.9 kPa/deg 

111.9 Joules/deg 
514.472 Joules 
67.9 V. 
35.5 '/. 
27. 9 '/. 
12.2 degrees 
192.3 degrees 
25.21 J/degree 
18.0 degrees 

.67966 

FILE ; DN1466 



980122.130413 AL-16088-F 
Dry  Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, Y. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, 
K3 C3 Exhaust 3, 
K4 C3 Exhaust 4, 

C3 Exhaust 5, K5 

F 
F 
F 
F 

K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
■J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
■)4   C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 6 
73.874 .834 23.263 .463 
50.196 . 197 10.109 .110 
29.315 . 001 99.271 . 002 
71.844 .783 495.35 5.401 
47.579 .011 328.05 , 076 

1 .797 .006 12.389 .042 
7.591 .081 1 .889 .020 
9.436 . 060 1 .846 .015 
-.025 .004 -.006 . 001 
1800.8 1 .381 1800.8 1 .381 
19.646 . 128 8.911 .058 
4.317 .486 4.317 .486 

89.852 .603 121.82 .818 
356.97 .161 180.54 .090 
348.97 .379 176.09 .21 1 
382.90 .203 194.95 . 1 13 
307.46 .396 153.03 .220 
307.03 .450 152.79 .250 
317.88 .410 158.82 .228 
270.55 .792 132.53 .440 
162.92 .312 72.736 . 174 
171.60 .293 77.554 . 163 
210.30 .100 99.058 .056 
91.092 .037 32.829 . 021 
102.94 .241 39.409 . 134 
146.01 .053 63.339 .029 
30.808 .213 22.97 0 .159 
31.634 .219 23.585 . 163 

.638 . 005 .388 . 003 

.621 .005 .378 . 003 
12.881 .975 12.881 .975 
32.132 108.81 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio » 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
521?.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.13 in-Hg 
1801 RPM 
89.9 lb-ft 
19.6 lb/hr 
30.83 bhp 
.636 lb/bhp-hr 
6.45 

7.130 
889. 0 

107.5 
410.698 
71 .4 '/. 
37.3 •/. 
22.2 "/. 
12.8 degrees 
191.8 degrees 
26.46 J/degree 
17.0 degrees 

.75578 

FILE l DH1468 

kW/cyl 
MPa 
kPa/deg 

Joules/deg 
Joules 



830122.131950 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 76.685 .851 24.825 .473 
Wet Bulb Temperature, F 51.442 . 169 10.801 . 094 
P11-Baro <Vent>, "Hg ABS 29.305 . 000 99.236 . 00} 
P3 C3 Fuel Pressure,psig 68.759 . 123 474.08 .851 
P4 C3 Oil Pressure, psig 32.486 . 037 223.98 .252 
P5 C3 Airbox Pre»., psig 1 ,412 . 011 9.738 . 073 
P10 C3 Exh Coma, inH20g 7.980 . 161 1 .986 .04 0 
P11 C3 Intake Vac,inH20v 5.939 . 041 .976 .010 
P12 C3 Blowby, inH20g -.016 . 002 -.004 . 001 
C3 Speed, RPM 1401.8 .929 1401.8 .929 
C3 Fuel Flow, lb/hr 57.722 .125 26.182 .057 
C3 Smoke, JJ 57.274 1 .558 57.274 1 .558 

Cell 3 Load, lb-ft 372.83 1 .413 505.49 1 .916 
Kl C3 Exhaust 1, F 633.43 .702 334.13 .390 
K2 C3 Exhaust 2, F 708.81 .578 376.01 .321 
K3 C3 Exhaust 3, F 809.36 .912 431.87 .506 
K4 C3 Exhaust 4, F 669.18 .454 353.99 .252 
K5 C3 Exhaust 5, F 812.78 .911 433,77 .506 
K6 C3 Exhaust 6, F 765.75 .369 407.64 .205 
K7-C3 Exhaust Comm, F 554.07 1 .064 290.04 .591 
J1 C3 Water In, F 152.80 . 040 67.111 .022 
J2 C3 Water Out, F 169.51 .042 76.393 .023 
J3 C3 Oil Sump, F 236.82 . 193 113.79 . 107 
J4 C3 Fuel In, F 90.562 . 062 32.535 . 034 
J5 C3 Inlet Air, F 101 .34 .501 38.520 .278 
J6 C3 Airbox, F 156.98 .289 69.433 . 161 
Horsepower 99.511 .371 74.193 .277 
Corrected Horsepower 102.07 .381 76.102 .284 
BSFC, lb/hp-hr .580 .002 .353 .001 
Corrected BSFC .566 .002 .344 . 001 
Relative Humidity 11.748 .904 11 .748 .904 
Reference Pressure, inHg 31.596 107.00 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.60 in-Hg 
1402 RPM 
372.8 Ib-ft 
57.7 lb/hr 
99.52 bhp 
.580 lb/bhp-hr 

13.49 
10.25 
1055. 

128. 
1181 

FILE ; DN1470 

kwVcyl 
«Pa 
kPa/deg 
5 Joules/deg 

Joules 07 
54.3 V. 
26.5 '/. 
24.3 y. 
7.0 degrees 
194.7 degrees 
20.14 J-^degree 
25.7 degrees 

.27244 



880122 . 133344 AL-16088-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
PU-Baro   <Vent>,   "Hg  ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/br 
C3 Smoke, Y. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, 
K2 C3 Exhaust 2, 
K3 C3 Exhaust 3, 
K4 C3 Exhaust 4, 
K5 C3 Exhaust 5, 

F 
F 
F 
F 
F 

K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
01 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
■J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53H 6 
73.962 ,427 23.312 .237 
50.558 . 196 10.310 . 109 
29.298 .001 99.214 . 004 
70.364 .064 485.14 .442 
38.070 .014 262.48 . 1 00 

1 .338 .005 9.227 .035 
4.868 .061 1 .211 .015 
5.161 .047 1 .031 .012 
-.026 .007 -.006 . 002 
1400.6 1 .672 1400.6 1 .672 
15.997 .063 7.256 .029 
5.874 .981 5,874 .981 

97.853 1 . 107 132.67 1 .501 
348.47 .294 175.82 .163 
322.35 .342 161.30 . 190 
365.74 .326 185.41 . 181 
278.86 .510 137.14 .283 
282.97 .471 139.43 .261 
297.00 .775 147.22 .430 
263.63 1 .712 128.68 .951 
159.44 .465 70.800 .258 
167.76 .417 75.423 .232 
205.89 . 182 96.604 . 101 
89.957 . 037 32.198 .021 
100.37 .290 37.982 . 161 
146.06 .299 63.366 , 166 
26.095 .305 19.456 .228 
26.757 .313 19.949 .233 

.613 .006 .373 .004 
,598 .006 .364 .004 

13.772 .462 13.772 .462 
31.423 106.41 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency s 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ? 

T DIESEL 6V-53N 
96.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

190.0 degrees 
31.42 in-Hg 
1401 RPM 
97.9 lb-ft 
16.0 lb/hr 
26. 12 bhp 
.613 lb/bhp-hr 
4.92 kwVcvl 

7.167 MPa 
1005. kPa/deg 

121.6 Joules/deg 
399.719 Joules 

i     66.2 y. 
34.9 y. 
23.0 y. 
11.8 degrees 
188.9 degrees 
31.22 J/degree 
15.1 degrees 

.78149 

FILE : DH1472 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.^_FUEL__DATE^aSPAGE^i- 

Speed, RPM 
IjÄOdJb^ 

Fuel Row. lb/hr 
_3&zss^ 

Exh. Opocfty. * 

TEMPERATURES, PEG. F 

Exhouet Cyl. L1 
Exhouet Cyl. L2 
Exhouet Cyl.~L3" 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 

Woter In 
Woter Out 

Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 

Dry Bulb 

PRESSURES, PSIG    __ 

Oil Gollery 
Air After Blower 

Fuel Tronefer 
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Intake Voc, »n.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Borometer, in.Hq 
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880125.091800 AL-15299-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 73.957 .338 23.309 .188 
Wet Bulb Temperatur«/ F 50.155 .075 10.096 . 042 
PU-Baro <Vent>, "Hg ABS 29.542 .000 100. 04 . 002 
P3 C3 Fuel Pressure,psig 76.570 .620 527.93 4.275 
P4 C3 Oil Pressure, psig 52.553 .009 362.34 . 063 
P5 C3 Airbox Pres,, psig 5.209 .010 35.915 .072 
PfO C3 Exh Com», inH20g 28.471 .135 7.085 .034 
Pit C3 Intake Vac,inH20v 19.537 . 172 4.862 .043 
PI2 C3 Blowby, inH20g .015 .008 .004 .002 
C3 Speed, RPM 2800.9 2.638 2800.9 2.638 
C3 Fuel Flow, lb/hr 80.555 .231 36.539 . 105 
C3 Smoke, V. 5.711 .335 5.71 1 .335 
Cell 3 Load, Ib-ft 352.81 1 . 181 478.35 1 .601 
Kl C3 Exhaust 1, F 759.57 .612 404.21 .340 
K2 C3 Exhaust 2, F 799.15 .766 426,20 .426 
K3 C3 Exhaust 3, F 884,23 .655 473.46 .364 
K4 C3 Exhaust 4, F 799.58 .680 426.43 .489 
K5 C3 Exhaust 5, F 891.69 .331 477.60 . 184 
K6 C3 Exhaust 6, F 907.44 .466 486.35 .270 
K7-C3 Exhaust Comm, F 714.97 .468 379.43 .260 
J1 C3 Water In, F 155.67 .069 68.7 08 . 038 
J2 C3 Water Out, F 169.27 .066 76.260 .036 
J3 C3 Oil Sump, F 242.48 .261 116.93 . 145 
J4 C3 Fuel In, F 94.233 .166 34.574 . 092 
J5 C3 Inlet Air, F 96.347 .451 35.748 .251 
J6 C3 Airbox, F 196.65 . 119 91.472 .066 
Horsepower 188.16 .629 140.29 .469 
Corrected Horsepower 190.57 .637 142.08 .475 
BSFC, Ib/hp-hr .428 .001 .260 . 001 
Corrected BSFC .423 .001 .257 . 001 
Relative Humidity 12.367 .501 12.367 .501 
Reference Pressure, inHg 38.710 131.09 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power ? 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency s 
Ignition Delay 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53H 
98.4 mm 
114,3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
38.71 in-Hg 
2801 RPM 
352.8 lb-ft 
80.6 lb/hr 
188.16 bhp 
.428 lb/bhp~hr 

FILE ; DN1474 

kW/cvl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

27. 10 
9.609 
467.5 

38 
1150.26 
74.0 X 
37.3 V. 
32.2 V. 
7.1 degrees 
198.9 degrees 
11.00 J/degree 
29.8 degrees 

.23952 



bry  Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PIO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blouby. inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/br 
03 Smoke, X 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53N 6 
75.256 .312 24.031 . 174 
50.629 . 105 10.349 . 059 
29.548 .000 100.06 . 001 
75.120 .304 517.94 2.095 
50.531 .010 348.40 .069 
4.111 , 025 28.347 . 171 

23.80S .240 5.924 . 060 
15.677 .105 3.901 ,026 
-.001 .007 -.000 . 002 

2502.9 3,204 2502,9 3.204 
76.432 .192 34.669 . 087 
2.877 .142 2.877 . 142 

384,69 .427 521.56 .579 
756.35 .339 402.42 . 188 
805.34 .353 429.63 . 196 
915.87 .641 491.04 .356 
794.34 .451 423.52 .251 
901.64 .466 483.13 .259 
916.32 .737 491.29 .409 
737.57 .208 391.98 . 116 
155.84 .053 68.799 . 029 
169.53 .053 76.406 . 029 
240.30 .268 115.72 . 149 
90.251 .037 32.362 .020 
103.34 .301 39.631 . 167 
190.94 . 173 88.302 . 096 
183.33 .204 136.68 . 152 
186.78 .208 139.26 .155 

.417 .001 .254 . 001 

.409 .001 .249 .001 
11.538 .429 11.538 .429 
36.765 124.50 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees. 
36.77 in-Hg 
2503 RPM 
384.7 lb-ft 
76.4 lb/hr 
183.34 bhp 
.417 lb/bhp-hr 

24.69 kwVcyl 
9.686 MPa 
495.3 kPa/deg 

41.2 Joules/deg 
1183.22 Joules 
71 .7 ?. 
35.9 '/. 
33.1 y. 
6.7 degrees 
198.1 degrees 
10.98 J/degree 
29.4 degrees 

.22700 
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380125. 09550? AL-15299-F 
Dry» Bulb Temperature, F 
Met Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres,, psig 
P10 C3 Exh Conm, inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, Ib-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Coam, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
75.818 .344 24.343 
50.700 .152 10.389 
25.551 . 000 100.07 
72.736 .318 501.49 
47.372 . 013 326.62 
3.014 .017 20.780 
19.717 . 183 4.906 
12.516 . 124 3.114 
-.012 .009 -.003 

2199.3 1 .731 2199.3 
70.469 . 181 31.964 
5.003 . 154 5. 003 

405.82 .833 550.22 
725.90 .333 385.50 
802.95 .629 428.31 
924.99 .748 496.11 
771 .66 .43? 410.92 
927.52 .327 497.51 
936.30 .321 502.39 
744.09 .329 395.60 
155.34 .061 68.520 
169.67 .032 76.484 
239.45 . 191 115.25 
89.238 .064 31.799 
99.373 .259 37.429 
182.11 .071 83.396 
169.94 .373 126.70 
172.48 .379 128.60 

.415 .001 .252 

.409 .001 .249 
10.833 .535 10.833 
34.767 117.73 

6 
■ 191 
, 085 
, 002 
, 192 
,090 
. 117 
,046 
,031 
, 002 
,731 
, 082 
, 154 
, 130 
,185 
,350 
,415 
.243 
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,018 
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,144 
,039 
,278 
,282 
001 
001 
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NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing •. 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency .• 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21 .0 1 to 1 
18 BTDC 

180. 0 degrees 
34.66 in-Hg 
2199 RPM 
4 05.8 lb-ft 
70.5 lb/hr 
169.91 bhp 
.415 lb/bhp-hr 

22.49 kW/cyl 
9.858 MPa 
520.2 kPa/deg 

46 .3 doules/deg 
1219.69 Joules 
70.4 •/. 
35.4 •/. 
33.3 ; / 
6.6 degrees 
196.4 degrees 
11 .85 J/degree 
27.8 degrees 

.23586 
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880125.101638 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature/ F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/br 
C3 Smoke, X 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1 , F 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7-C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

2, F 
3, F 
4, F 
5, F 
6, F 

AL-12920-L 6V53N 6 
78.073 .935 25.596 .519 
51,413 .301 10.785 . 167 
29.551 .001 100.07 .002 
70.843 . 120 488.44 .828 
42.652 . 009 294.07 .064 
2.082 .014 14.357 .096 
14.237 . 149 3.543 .037 
8.346 .059 2.077 .015 
-.025 .019 -.006 .005 
1803.4 2.204 1803.4 2.204 
62.376 .219 28.293 . 100 
23,196 . 193 23.196 .193 
407.10 .596 551.94 .809 
675.77 .629 357.65 .350 
789.52 .440 420.84 .244 
881.97 .585 472.21 .325 
743.24 .806 395.13 .448 
930.65 1 .301 499.25 .723 
948.37 .932 509.09 .518 
727.05 .249 386.14 . 138 
155.87 .095 68.816 .053 
170.91 .036 77.171 .020 
236.06 . 113 113.37 .063 
88.561 .059 31.423 .033 
1 05.97 .663 41.092 .369 
163.14 .172 72.856 .095 
139.78 .244 104.22 .182 
142.68 .249 106.38 . 185 

.446 .002 .271 . 001 

.437 .002 .266 . 001 
9.351 1 .274 9.351 1 .274 

33.176 112.35 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE ; DN1480 
98.4 mm 
114.3 mm 
5217 .9 cc 

21 .0 i bo 1 
18 BTDC 

180.0 degrees 
33. 18 in-Hg 
1803 RPM 
407.1 lb-ft 
62.4 lb/hr 
139.76 bhp 
.446 lb/bhp-hr 

17.96 kwVcyl 
9.924 MPa 
565.4 kPa/deg 

55 .'7 Joules/deg 
1205.39 Joules 
64.5 ; < 
32. o ; i 
30,9 •/. 
6.0 degrees 
196.2 degrees 
12.36 J/degree 
28.2 degrees 

.21357 



880125.103205 AL-15299-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 73.604 .389 23.114 .216 
Wet Bulb Temperature, F 49.673 . 056 9.819 . 031 
P11-Baro <Vent>, "Hg ABS 29.549 . 000 100.06 . 001 
P3 C3 Fuel Pressure,psig 68.814 . 092 474.45 .632 
P4 C3 Oil Pressure, psig 32.250 .008 222.35 .057 
P5 C3 Airbox Pres., psig 1 .513 . 014 10.429 .098 
P10 C3 Exh Com», inH20g 9.782 .153 2.434 .038 
P11 C3 Intake Vac,inH20v 4.985 .041 1 .240 .010 
P12 C3 Blowby, inH20g -. 024 .013 -.006 . 003 
C3 Speed, RPM 1401.4 2.432 1401 .4 2.432 
C3 Fuel Flow, Ib/br 52.988 . 187 24.035 .085 
C3 Smoke, "/. 46.762 1 .482 46.762 1 .432 
Cell 3 Load, lb-ft 387.01 1 .366 524.71 1 .852 
Kl C3 Exhaust 1, F 624.12 .415 328.96 .231 
K2 C3 Exhaust 2, F 704.88 .594 373.82 .33 0 
K3 C3 Exhaust 3, F 302.04 .492 427.80 .273 
K4 C3 Exhaust 4, F 687.47 .327 364.15 . 182 
K5 C3 Exhaust 5, F 848.14 .610 453.41 .339 
K6 C3 Exhaust 6, F 801.33 1 .448 427.41 .804 
K7-C3 Exhaust Comm, F 645.10 .176 340.61 .098 
J1 C3 Water In, F 153.80 .066 67.668 . 037 
J2 C3 Water Out, F 170.10 .040 76.721 .022 
J3 C3 Oil Sump, F 236.03 .137 113.35 .076 
J4 C3 Fuel In, F 87.822 .022 31 .012 .012 
J5 C3 Inlet Air, F 100.43 .739 38.019 .410 
J6 C3 Airbox, F 153.58 .041 70.321 .023 
Horsepower 103.27 .383 76.995 .285 
Corrected Horsepower 104.92 .389 78.226 .298 
BSFC, lb/hp-hr .513 .002 .312 . 001 
Correc :ted BSFC .505 .002 .307 . 001 
Relative Humidity 11.574 .640 11 .574 .64 0 
Reference Pressure, inHg 32.262 109.25 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke ; 
Displacement 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

IT DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.26 in-Hg 
1401 RPM 
387.0 lb-ft 
53.0 lb/hr 
103.23 bhp 
.513 lb/bhp-hr 

13.83 kW/cyl 
10.31 MPa 
631 . 1 kPa/'deg 

66.0 Joules/deg 
1210.41 Joules 

i      59.2 V. 
29.0 •/. 
26.9 y. 
5.3 degrees 
195.2 degrees 
13.53 J/degree 
27.9 degrees 

.18887 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.i_FUEL DATE££ifPAGE-l^ 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEL^ DATEZ^PAGE^ 

Fuel Row, lb/hr 
Exh. Opoclty. % 

TEMPERATURES, PEG. F 
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880125.11t127 AL-16088-F AL-12920-L 6V53H 6 
Dry Bulb Temperature, F 71.796 . 189 22.J 09 .105 
Wet Bulb Temperature, F 48.617 .032 9.232 .018 
P11-Baro <Vent>, "Hg ABS 29.529 .001 99.997 , 002 
P3 C3 Fuel Pressure,psig 76,581 .373 528.01 2.575 
P4 C3 Oil Pressure, psig 51.989 . 06 0 358.45 .417 
P5 C3 Airbox Pres., psig 5.254 .010 36.225 .072 
P10 C3 Exh Comm, inH20g 29.140 .218 7.251 . 054 
P11 C3 Intake Vac,inH20v 19.711 . 141 4.905 .035 
P12 C3 Blowby, inH20g .039 .017 .010 .004 
C3 Speed, RPH 2801.2 2.748 2801 ,2 2.748 
C3 Fuel Flow, Ib/hr 89,566 .252 40.627 . 115 
C3 Smoke, Y. 2.931 .169 2.931 . 169 
Cell 3 Load, lb-ft 368.73 .928 499.93 1 .258 
K\   C3 Exhaust 1, F 775.44 .609 413.02 .338 
K2 C3 Exhaust 2, F 830.60 .542 443.67 .301 
K3 C3 Exhaust 3, F 920.63 .317 493.68 . 176 
K4 C3 Exhaust 4, F 830.67 1 . 061 443.70 .590 
K5 C3 Exhaust 5, F 925.91 .571 496.61 .317 
K6 C3 Exhaust 6, F 944.66 .592 507.04 .329 
K7-C3 Exhaust Coam, F 758.98 1 .123 403.88 .624 
J1 C3 Water In, F 156.12 . 124 68.958 .069 
J2 C3 Water Out, F 169.92 . 131 76.624 .073 
J3 C3 Oil Sump, F 243.94 .303 117.74 . 168 
J4 C3 Fuel In, F 92.368 .409 33.538 .227 
J5 C3 Inlet Air, F 98.533 .361 36.963 .200 
J6 C3 Airbox, F 202.84 .542 94.909 .301 
Horsepower 196.67 .678 146.63 .506 
Corrected Horsepower 199.57 .688 148.79 .513 
BSFC, lb/hp-hr .455 .002 .277 .001 
Correc :ted BSFC .449 .002 .273 .001 
Relative Humidity 11.622 .324 11.622 .324 
Reference Pressure, inHg 38.776 131.31 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : 0H14Q4 
Bore : 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow .• 
Brake Power : 
BSFC : 
Indicated Power s 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing J 
Centroid Magnitude ; 
Sensitivity ; 
Premixed/Diffusion Ratio s 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
38.78 in-Hg 
2801 RPM 
368.7 lb-ft 
89.6 lb/hr 
196.64 bhp 
.456 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

29.62 
9.720 
554.9 

50 
1246. 
73.7 
37.5 
31 .0 
8,4 
198.4 

14 
V. 
V. 
V. 
degrees 
degrees 

12.84 J/degree 
23.0 degrees 

.30120 



880125.113125 AL-16088-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 

Water Out, F J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb^hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
71.694 .153 22.052 
48.461 .038 9.145 
29.515 .001 99.949 
74.531 .376 513.87 
49.815 . 009 343.46 
4.166 .019 28.722 

24.757 .251 6.161 
16.105 .094 4.008 

.020 .013 .005 
2499.9 2.922 2499.9 
85,100 . 127 38.601 
4.494 .092 4.494 

405.87 .660 550.29 
819.91 .679 437.73 
859.48 .499 459.71 
964.05 .394 517.81 
834.51 .385 445.84 
955. 05 .919 512.80 
967.23 .509 519.57 
754.16 .359 401 ,20 
155.01 .073 68.339 
168.97 .031 76.096 
242.21 .295 116.78 
90.614 .075 32.564 
101.27 .144 38.485 
198.49 . 168 92.495 
193.20 .383 144.04 
196.61 .390 146.58 

.440 .001 .268 

.433 .001 .263 
\\  .346 .256 11.346 
36.812 124.66 

6 
,085 
, 021 
, 002 
,592 
, 062 
, 131 
, 063 
,023 
,003 
,922 
, 058 
,092 
,895 
,377 
,277 
,219 
,214 
,511 
,283 
, 199 
041 
,017 
, 164 
,042 
, 080 
093 
286 
291 
001 
001 
256 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.81 in-Hg 
2500 RPM 
405.9 lb-ft 
85.1 lb/hr 
193.21 bhp 
.440 Ib/bhp-hr 

26.04 kWYcyl 
9.911 MPa 
648.8 kPa/deg 

64.3 Joules/deg 
1249.54 Joules 
69.4 'A 
34.7 Y. 
32.0 y. 
7.7 degrees 
198.1 degrees 
12.74 J/degree 
28.4 degrees 

.27185 

FILE : DHV436 



860125.114831 AL-16088-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Coma, inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flo«, lb/hr 
C3 Smoke, Y. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust  Comia,   F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

AL-12920-L 6V53H 
73.32? .313 22.959 
49.068 .035 9.482 
29.507 .000 99.920 
74.854 .246 516.10 
52.170 .016 359.70 
3.947 .013 27.211 
20.718 .205 5.155 
16.491 .092 4,104 

.006 .009 .002 
2499.9 3.31? 2499.9 
59.981 .086 27.20? 
-.242 .098 -.242 

287.04 .963 389.\? 
595.37 .468 312.98 
633.61 .542 334.23 
712.76 .681 378.20 
634.74 .752 334.85 
705.84 .973 374.36 
716.57 1 .238 380.32 
572.69 .310 300.38 
158.03 .045 70.017 
169.69 .042 76.493 
230.20 .273 110.11 
89.967 .092 32.204 
101 .83 .971 38.792 
176.62 .269 80.345 
136.63 .399 101.87 
139.13 .40? 103.73 

.439 .001 .26? 

.431 .001 .262 
10.340 .486 10,340 
36.329 123.02 

6 
174 
019 
002 
693 
110 
092 
051 
023 
002 
317 
039 
098 
3 05 
,260 
301 
,3?8 
,418 
,540 
,683 
,172 
,025 
,023 
151 
051 
,539 
150 
298 
303 
001 
001 
486 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Prtssur^  Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency « 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay s 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.33 in-Hg 
2500 RPH 
287.0 lb-ft 
60.0 lb/hr 
136.61 bhp 
.439 lb/bhp-hr 

19.13 kwVcyl 
8.753 MPa 
720.7 kPa/deg 

77.0 Joules/deg 
898.795 Joules 
70.8 'A 
36.2 X 
32. 1 y. 
10.1 degrees 
196.6 degrees 
13.30 J/degree 
24.5 degrees 

.41225 

FILE DH1498 



880125.120200 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 74.407 .273 23.560 .152 
yet Bulb Temperature, F 49.522 .067 9.735 .037 
P11-8aro <Vent>, "Hg ABS 29.496 . 000 99.883 . 001 
P3 C3 Fuel Pressure,psig 73.374 . 196 505.90 1 .351 
P4 C3 Oil Pressure, psig 47.017 .008 324.17 . 053 
P5 C3 Airbox Pres., psig 3. 015 . 017 20.788 . 118 
P10 C3 Exh Conn, inH20g 20.205 .170 5.028 . 042 
P11 C3 Intake Vac,inH20v 13.214 .090 3.288 .022 
P12 C3 Blowby, inH20g -.007 .007 -.002 . 002 
C3 Speed, RPH 2200.9 3.727 2200.9 3,727 
C3 Fuel Flow, lb/hr 78.087 . 187 35.420 . 085 
C3 Smoke, '/. 6.383 .156 6.383 . 156 

Cell 3 Load, lb-ft 422.98 1 .143 573.48 1 .550 
K1 C3 Exhaust 1, F 764.01 .347 406.67 . 193 
K2 C3 Exhaust 2, F 845.54 .327 451.97 .182 
K3 C3 Exhaust 3, F 970.67 1.068 521.48 .593 
K4 C3 Exhaust 4, F 804.77 .704 429.32 .391 
K5 C3 Exhaust 5, F 969.34 .370 520.75 .205 
K6 C3 Exhaust 6, F 982.86 .615 528.26 .342 
K7-C3 Exhaust Comm, F 772.62 . 129 411.46 ,072 
J1 C3 Water In, F 153.30 .064 67.387 .035 
J2 C3 Water Out, F 167.99 .019 75.552 .01 1 
J3 C3 Oil Sump, F 240.90 .372 116.06 .207 
J4 C3 Fuel In, F 89.868 .100 32.149 .056 
J5 C3 Inlet Air, F 101.93 . 157 38.848 .087 
J6 C3 Airbox, F 188.12 .075 86.733 . 042 
Horsepower 177.25 .681 132.15 .508 
Corrected Horsepower 180.58 .694 134.63 .517 
BSFC, lb/hp-hr .441 . 002 .268 . 002 
Corrected BSFC .432 .002 .263 .001 
Relative Humidity 9.873 .325 9.873 .325 
Reference Pressure, inHg 34.662 117.38 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1490 
Bore : 
Stroke i 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed ; 
Load 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate s 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio s 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
34.66 in-Hg 
2201 RPM 
423.0 lb-ft 
78.1 lb/hr 
177.27 bhp 
.441 lb/bhp-hr 

23.32 kW/cyl 
10. 08 MPa 
732.6 kPa/deg 

76.4 Joules/deg 
1272.37 Joules 
67.8 X 
33.9 V. 
32.0 V. 
7.7 degrees 
197.1 degrees 
14.02 J/degree 
27.4 degrees 

.28012 



380125.121635 AL-16088-F 
Dry   Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Coma, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, Ib-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
•J3 C3 
J 4 C3 
J5 C3 
J6 C3 

AL-12920-L 6V53N 
73/851 .419 23.250 
49.674 . 196 9.819 
29.481 .001 99.834 
74.691 .288 514.97 
50.553 .01 1 348.55 
2.798 .017 19.294 
15.339 . 182 3.817 
13.728 .065 3.416 
-.033 .007 -.008 

2198.9 2.604 2198.9 
42.443 . 139 19.252 

.090 .043 .090 
226.17 1 .087 306.64 
505.61 .510 263.12 
521.44 .331 271.91 
580.86 .468 304.92 
511.73 .781 266.52 
562.95 .536 294.97 
567.73 .359 297.63 
464.65 .455 240.36 
159.07 .038 70.596 
169.47 .033 76.370 
223.20 .209 106.22 
89.780 .020 32.100 
101 .03 .280 38.351 
165.20 .104 74.001 
94.690 .448 70.599 
96.471 .456 71.926 

.448 .003 .273 

.440 .003 .268 
11.235 .793 11.235 
34.169 115.71 

6 
.233 
. 109 
. 005 
.985 
.078 
. 118 
.045 
.016 
.002 
.604 
.063 
.043 
.474 
.283 
.184 
.26 0 
.434 
.298 
. 199 
.253 
, 021 
,019 
, 1 16 
,01 1 
,155 
058 
334 
340 
002 
002 
793 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing .• 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow s 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio s 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.17 in-Hg 
2199 RPM 
226.2 lb-ft 
42.4   Ib/hr 
94.71   bhp 
.448   lb/bhp-hr 

FILE    :    DN1492 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

13.86 
8.242 
899.8 

105 
736.638 
72.3 V. 
37.1 V. 
31 .5 '/. 
11.6 degrees 
194.7 degrees 
19.28 J/degree 
21.1 degrees 

.54872 



380125.123122 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F    73.369 .202 22.983 .112 
Wet Bulb Temperature, F    49.232 .032 9.573 .018 
P11-Baro <Vent>, "Hg ABS   29.465 .001 99.780 .003 
P3 C3 Fuel Pressure,psig   70.631 .330 486.98 2.276 
P4 C3 Oil Pressure, psig   42.626 .024 293.89 .163 
P5 C3 Airbox Pres., psig    2.098 .011 14.465 .078 
P10 C3 Exh Com», inH20g    14.423 .120 3.589 .030 
P11 C3 Intake Vac,inH20v    9,486 .067 2.360 .017 
P12 C3 Blowby, inH20g        .003 .016 .001 .004 
C3 Speed, RPM              1800.3 2.629 1800.3 2.629 
C3 Fuel Flow, lb/hr        69.390 .146 31.475 .066 
C3 Smoke, V.                                          27.756 .442 27.756 ,442 
Cell 3 Load, lb-ft         419.81 .746 569.18 1.011 

700.25 .414 371.25 .230 
810.55 .410 432.53 .228 
907.09 .592 486.16 .329 
761.96 .577 405.53 .321 
945.46 1.482 507,48 .823 
947.79 .594 508.77 .330 
737.68 .486 392.05 .270 
154.13 .093 67.852 .051 
169.42 .085 76.344 .047 
235.45 .373 113.03 .207 
88.292 .054 31.274 .03 0 
99.661 .214 37.589 .119 
164.02 .081 73.346 .045 

Horsepower                  143.90 .290 107.29 .216 
Corrected Horsepower       146.48 .295 109.21 .220 
BSFC, lb/hp-hr                                        .482 .002 .293 .001 
Corrected BSFC              .474 .002 .288 .001 
Relative Humidity          10.782 .324 10.782 .324 
Reference Pressure, inHg   33,039 111.88 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2> F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Com», 
J1 C3 Water In, F 
J2 C3 Water Out, F 
03 C3 Oil Sump, F 
J4 C3 Fuel In, F 
05 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement 
Compression Ratio : 
Injection Timing •. 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow 
Brake Power : 
BSFC : 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.03 in-Hg 
1800 RPM 
419.8 lb-ft 
69.4 lb/hr 
143.88 bhp 
.482 lb/bhp 

18.28 
1 0.21 
898.4 

103 
1237.00 
60.7 V. 
29.9 V. 
29.2 V. 
7.4 degrees 
196.7 degrees 
16.02 J/degree 
27.3 degrees 

.27080 

FILE   :   DN1494 

-hr 
kwVcvl 
MPa 
kPa/deg 
0   Joules/deg 

Joules 



880125.124421 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperatur«, F 72.000 .224 22.222 . 124 
(Jet Bulb Temperature, F 48.386 .051 9.1 04 .028 
P11-Baro <Vent>, "Hg ABS 29.455 .001 99.746 .002 
P3 C3 Fuel Pressure,psig 71.592 .423 493.61 2.916 
P4 C3 Oil Pressure, psig 45.106 .007 310.99 .046 
P5 C3 Airbox Pres., psig 1 .835 .007 12.655 . 050 
PtO C3 Exh Con», inH20g 11.836 . 121 2.945 . 030 
Pit C3 Intake Vac,inH20v 9.981 .071 2.434 .018 
PI2 C3 Blowby, inH20g -.004 .013 -.001 .003 
C3 Speed, RPH 1800.0 2.963 1800.0 2.963 
C3 Fuel Flow, lb/hr 40.569 .134 18.402 . 061 
C3 Smoke, V. 1 . 188 .054 1 .188 . 054 
Cell 3 Load, lb-ft 278.21 1 .048 377.19 1 .421 
Kl C3 Exhaust 1, F 500.21 .507 260.12 .282 
K2 C3 Exhaust 2, F 535.36 .553 279.64 .3 07 
K3 C3 Exhaust 3, F 596.38 .520 313.55 .289 
K4 C3 Exhaust 4, F 520.04 .440 271.13 .245 
K5 C3 Exhaust 5, F 633.64 .241 334.24 . 134 
K6 C3 Exhaust 6, F 615.35 .397 324.08 .221 
K7-C3 Exhaust Comm, F 487.25 .541 252.92 .300 
J1 C3 Water In, F 159.00 .250 70.558 . 139 
J2   C3 Water Out, F 170.29 .152 76.826 .084 
J3 C3 Oil Sump, F 22T.28 .254 105.16 .141 
J4 C3 Fuel In, F 87.812 .047 31.007 .026 
J5 C3 Inlet Air, F 100.20 .773 37.888 .430 
J6 C3 Airbox, F 151.32 .078 66.290 .043 
Horsepower 95.348 .487 71.089 .363 
Corrected Horsepower 97.121 .496 72.410 .370 
BSFC, lb/hp-hr .425 .002 .259 .001 
Correc :ted BSFC .418 .002 .254 .001 
Relative Humidity 10.659 .389 10.659 .389 
Reference Pressure, inHg 32.458 109.91 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure i 
Speed : 
Load  ; 
Fuel Flow 
Brake Power ; 
BSFC $ 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure  Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude 
Sensitivity 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.46 in-Hg 
1800 RPH 
278.2 lb-ft 
40.6 lb/hr 
95.35 bhp 
.426 lb/bhp-hr 

12.30 kW/cyl 
8.436 MPa 
863.0 kPa/deg 

99.0 Joules/deg 
800.037 Joules 
67. 1 X 
34.4 Y. 
33.1 V. 
10.4 degrees 
193.6 degrees 
17.43 J/degree 
21.2 degrees 

.48851 

FILE ; DN1496 



980125.125643 AL-16068-F AL-1292Q-L 6V53N 6 
Dry Bulb Temperature, F 74.775 2.235 23.764 1 .242 
Wet Bulb Temperature, F 49.098 .706 9.499 .392 
Ptl-Baro <Vent>, "Hg ABS 29.442 .001 99.702 . 002 
P3 C3 Fuel Pressure,psig 71.924 .468 495.90 3.227 
P4 C3 Oil Pressure, psig 46,908 .008 323.42 . 055 
P5 C3 Airbox Pres., psig 1 .828 . 006 12.602 . 042 
P10 C3 Exh Comm, inH20g 10.127 .121 2.520 .030 
PI 1 C3 Intake Vec,inH20v 10.152 .061 2.526 .015 
P12 C3 Blowby, inH20g -. 019 .014 -.005 . 003 
C3 Speed, RPM 1800.2 1 .982 1800,2 1 .982 
C3 Fuel Flow, lb/hr 25.955 .058 11.773 .026 
C3 Smoke, V. 1 .015 .021 1 .015 . 021 
Cell 3 Load, lb-ft 149.31 .555 202.44 .753 
K1 C3 Exhaust 1, F 393.69 .126 200,94 .070 
K2 C3 Exhaust 2, F 396.30 .263 202.39 . 146 
K3 C3 Exhaust 3, F 436.66 .165 224.81 . 092 
K4 C3 Exhaust 4, F 373.45 . 164 189.70 . 091 
K5 C3 Exhaust 5, F 393.06 .202 200.59 . 112 
K6 C3 Exhaust 6, F 397.00 .362 202.78 .201 
K7-C3 Exhaust Comm, F 350.90 .493 177.17 .274 
J1 C3 Water In, F 159.88 .068 71.042 . 038 
J2 C3 Water Out, F 168.90 .096 76.056 . 053 
J3 C3 Oil Sump, F 211.91 .070 99.950 . 039 
J4 C3 Fuel In, F 87.868 .030 31.038 . 017 
J5 C3 Inlet Air, F 100.26 .455 37.921 .253 
•J6 C3 Airbox, F 146.61 . 122 63.672 . 068 
Horsepower 51.180 .226 38.158 . 168 
Corrected Horsepower 52.133 .230 38.869 . 171 
BSFC, lb/hp-hr .507 .002 .309 .001 
Corrected BSFC .498 .002 .303 . 001 
Relative Humidity 8.290 1 .976 8.290 1 .976 
Reference Pressure, inHg 32.417 109.78 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1498 
Bore ; 
Stroke 
Displacement ; 
Compression Ratio 
Injection Timing s 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
32.42 in-Hg 
1800 RPM 
149.3 lb-ft 
26.0 Ib/hr 
51.17 bhp 
.508 lb/bhp-hr 
8. 15  kwVcyl 

7.560   MPa 
961.9  kPa/deg 

115.7   Joules/deg 
519.695   Joules 
68.1 •/. 
35.6 X 
27.8 X 
12.2 degrees 
192.2 degrees 
25.47 J/degree 
17.9 degrees 

.68402 



880125. 130605 AL-16088-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Co»»/ inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPH 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 

K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Com», 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 6 
70.354 . 117 21.308 .065 
47.599 .033 8.666 .018 
29.433 ,001 99.672 . 002 
72.089 .290 497.04 2. 003 
47.560 .020 327.91 . 137 

1 .883 .007 12.982 .046 
9.363 .088 2.330 .022 
10.224 .070 2.544 .017 
-.010 .008 -.003 . 002 
1798.5 2. 146 1798.5 2. 146 
19.640 .051 8.909 .023 

1 .049 .015 1 .049 .015 
89.672 1 .066 121.58 1 .445 
354.65 .599 179.25 .333 
348.94 .626 176.08 .348 
382.58 ,950 194.77 .528 
303.23 .818 150.68 .454 
3 03.87 .903 151.04 .502 
313.79 .891 156.55 .495 
305.01 1 . 060 151 .67 .589 
162.14 . 188 72.299 . 1 05 
170.17 .141 76.760 .078 
208.47 . 181 98.039 . 101 
92.825 .133 33.791 .074 
99.822 .373 37.679 .207 
144.91 . 159 62.725 . 089 
30.708 .383 22.895 .286 
31.291 .390 23.330 .291 

.640 .009 .339 .006 

.628 .009 .382 .006 
11.227 .194 It.227 . 194 
32.515 110,11 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement j 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
t14.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.52 in-Hg 
1799 RPM 
89.7 lb-ft 
19.6 lb/hr 
30.73 bhp 
.638 lb/bhp-hr 
6.50 kW/cyl 

7. 180 MPa 
888.9 kPa/deg 

107.3 Joules/deg 
416.178 Joules 
72.3 K 
37.7 X 
22. 1 X 
12.7 degrees 
191.8 degrees 
26.31 J/degree 
17.1 degrees 

.74421 

FILE : DH1500 



880125.131818 AL-16088-F 
üry  Bulb Temperature, F 
Wet Bulb Temperatur«, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conm> inH20g 
PI1 C3 Intake Vac,inH20v 
P12 C3 Blowby, ir»H20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, Y. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
•J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Coam, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 6 
69.905 .226 21.058 . 126 
47.176 .063 8.431 .035 
29.422 . 001 99.633 . 003 
69.141 .075 476.71 .517 
32.589 .036 224.69 .246 

1 .478 .014 10.188 .094 
9.970 .146 2.431 .036 
6.727 .052 1 .674 .013 
-.015 .014 -.004 . 003 
1401.0 1 .601 1401.0 1 .601 
58.296 .317 26.442 . 144 
58.505 1 .394 58.505 1 .394 
387.90 1 .374 525.92 1 .863 
629.98 .320 332.21 . 178 
710.53 .926 376.96 .514 
813.76 .611 434.31 .339 
685.64 .545 363.13 .303 
822.97 1.111 439.43 .617 
781.89 .894 416.61 .496 
630.13 1 .025 332.29 .570 
152.63 .081 67.014 .045 
169.15 .038 76.197 .021 
233.83 . 168 112.13 .093 
92.577 .149 33.654 .083 
101.50 .454 38.608 .252 
154,93 .233 68.297 . 129 
103.47 .328 77.148 .244 
105.62 .335 78.748 .250 

.563 .004 .343 . 002 

.552 .004 .336 . 002 
10.750 .329 10.750 .329 
31.935 108,15 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke s 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing s 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio s 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.94 in-Hg 
1401 RPH 
387.9 Ib-ft 
58.3 lb/hr 
103.47 bhp 
.563 Ib/bhp-hr 

13.89 
10.47 
992.0 

1 17 
121 1 

FILE DH15 02 

kwYcyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 70 
55.1 •/. 
27.0 Ji 
25.0 y. 
6.7 degrees 
194.9 degrees 
18.82 J/degree 
26.2 degrees 

.25511 



880125,133334 AL-16088-F AL-12920-L 6V53N 6 
Dry Bulb Temperature, F 69.36? .229 20.759 . 127 
Wet Bulb Temperature, F 46.909 . 041 8.283 . 023 
P11-Baro <Vent>, "Hg ABS 29.412 .000 99.602 .001 
P3 C3 Fuel Pressure,psig 70.783 . 154 488.03 1 . 062 
P4 C3 Oil Pressure, psig 37.883 .005 261.19 . 03? 
PS C3 Airbox Pres., psig 1 .410 .007 9.718 . 046 
PfO C3 Exh Comm, inH20g 6.567 . 120 1 .634 .030 
P11 C3 Intake Vac,inH20v 6.968 . 053 1 .734 . 013 
PI 2 C3 Blowby, inH20g -. 017 .008 -.004 . 002 
C3 Speed, RPM 1402.2 1 .613 1402.2 1 .613 
C3 Fuel Flow, lb/hr 16.066 .051 7.288 . 023 
C3 Smoke, Y. .401 . 063 .401 .063 
Cell 3 Load, lb-ft 96.709 .628 131.12 .852 
Kl C3 Exhaust 1, F 348.42 . 146 175.79 .081 
K2 C3 Exhaust 2, F 32!.56 . 143 160.8? . 080 
K3 C3 Exhaust 3, F 367.19 .200 186.22 .111 
K4 C3 Exhaust 4, F 277.91 .154 136.62 . 086 
K5 C3 Exhaust 5, F 279.52 . 125 137.51 .070 
K6 C3 Exhaust 6, F 292.15 . 154 144.53 .086 
K7-C3 Exhaust Comm, F 275.90 .538 135.50 .299 
J1 C3 Water In, F 161.53 .177 71.963 . 098 
J2   C3 Water Out, F 169.66 . 177 76.479 .099 
J3 C3 Oil Sump, F 204.63 . 115 95.908 . 064 
J4 C3 Fuel In, F 90.815 .015 32,675 . 008 
J5 C3 Inlet Air, F 101.04 . 132 38.354 . 073 
J6 C3 Airbox, F 141.93 .039 61.072 . 022 
Horsepower 25.820 .193 19.251 . 144 
Corrected Horsepower 26.353 . 197 19.648 . 147 
BSFC, lb/hp-hr .622 .005 .379 . 003 
Corrected BSFC .610 .005 .371 . 003 
Relative Humidity 10.920 .354 10.920 .354 
Reference Pressure, inHg 31.770 107.58 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC s 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency» s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity ; 
Premixed/'Diffusion Ratio : 

DIESEL 6V-53H 
98 .4 mm 
f14,3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
31.77 in-Hg 
1402 RPM 
96.7 lb-ft 
16.1 lb/hr 
25.81 bhp 
.624 lb/bhp-hr 
5. 03 kwYcyl 

7.194 MPa 
1003. kPa/'deg 

121.0 Joules/deg 
407.820 Joules 
67.2 H 
35.5 y. 
22.6 y. 
11.7 degrees 
189.2 degrees 
30.22 J/degree 
15.5 degrees 

.75642 

FILE : DN1504 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page 1 of 3 

Navy High-Speed Diesel Engine 
Performance Test Checklist 

Engine Type:   PDA 6V-53N     Engine Tester: j^fcrf- y 

4 

Laboratory BFLRF(SwRI) 
. iyue:   PDA 6V-53N     Engine Te_    .   r 

Test Fnel: T^#/ÜJT7TZ7 Date; {-J^lty. 

Step Initials  Test Procedure 

1.    /£/./?- Flush fuel system with BF-2 
2«   /&/£./*__       Engine warmup 
3-   A-/A       Clean smokemeter lenses and adjust purge air 

///?        Full rack power check with BF-2. Maintain fuel temperature 
'rAfr"—  at 32 + 2C, air temperature at 33+2C, and coolant 

temperature at 77+2C. Set exhaust back pressure at 
5u+2mm of mercury under full-rack conditions at 
rated speed. 

5.   ^//f   Compute corrected power levels and maximum cylinder pressure 

6- /»  / ^       Compare to 95% confidence bands of BF-2 performance 
7- f>-- 4/$r       determine action; i.e. continue or contact DTNSRDC 

/£/,/?   Flush fuel system withr^<*X?/f'tJfir?-e.st fuel 

9«    /-. /,fl       Engine warmup 

1U.  /r. /./<.      Clean smokemeter lenses and adjust purge air 

/< /.//  Complete performance testing load-speed matrix. Maintain 
 ~^~     fuel temperature at 32+2C, air temperature at, 3b+2C, 

and coolant temperature at 77+2C. Set exhaust back 
pressure at 5Ü+2mm of mercury under full-rack conditions 

at rated speed. 

/ /,/f   Flush fuel system with BF-2 

6 

b 

1 1 

12. 

13. &-.£.$ Engine warmup 

14. £,/-/?     Clean smokemeter lenses and adjust purge air 

15   & L fi *'uH rack P°wer check with BF-2. Maintain fuel temperature 
'     at 32+2C, air temperature at 3Ö+2C, and coolant 

tempeTature at 7/+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

^/,/f    Compute corrected power levels and maximum cylinder pressure 

£ ijl Compare to 95% confidence bands of BF-2 performance 
lb. 

17. 
18.  L LA. Determine action; i.e. continue or contact DTNSRDC 

19. 

2U, 

/„i/0 Flush fuel system wi th T£ß%Ui$Ü%? Ces t fuel 

/I ./$ Engine warmup 
2i«   6Z-LJL clean smokemeter lenses and adjust purge air 

22   &> £./) Complete performance testing load-speed matrix. Maintain 
V*   fuel temperature at 32 + 2C, air temperature at 3Ö+2C, 

and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 



Page 2 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine   Tvp*:        PDA   6V-53N             Engine   Tester:      BFLRF(SwRI) 

Fuel   Blp-nd:    TtAtAJ/ftltr Date; /-fif'ftt  

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

DDA 6V-53N   Full   Rack   Power   Check   -   BF-2   Fuel   Only 

Speed Run   #     RAW   File     AVG   File 

2800 $// tfAJ/fa*;      ß/V/Jö6 

25oo 34^_   Gfjfibj   gfJtfo? 
2200 a/3    (Hü/so? MAW 

1800 £l±_     QMS It     WWlk 
i4oo Jü_   QtMß. ßtfSÜ 

DDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blpnd:  ff0fM)l<?()fi~7 

Speed CBHP Run   »     RAW   File     AVG   File 

2800 Full-Rack $IL /)<J/MA    ßMM   . 
2500 Full-Rack 4/J QjU/A/7   ^l£/l 

2500 145 4/ff        ßälÄLL    äMAl° 
2200 Full-Rack Ml        QjÜl&l    ßPfiS^t- 
2200 loo ^L   fiAJ/^3   QytStf 
1800 Full-Rack pM ÜMAto    ß^tfte 

1800 loo gs2^   äti/SM äjy/S2$L 
1800 54 022>-   a^Mi S^MJ^ 
1800 20 srt pw&v iums2> 
1400 Full-Rack $J£       ßlÜjStt       MlM. 
1400 28 fyt>    AP/535   ÜMIA2L 



Page 3 of 3 

Nary High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: 77&tiAy1üti7 Date: /-dft-Hf  

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run f  RAW File  AVG File 

28oo   #?7 Qäitäi myzi 
2500       &?<<?       rfjLHVIf     ^mX^ 
2200       &<, ßJU/.W/       <Q/V/JY£ 
1800    MS      &C//SY3    &A}/3</y 
1400     33/      AJMSK   0/V/SY6 

DPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:   r^£i?AJ/9U$7 

Speed CBHP Run   # RAW   File AVG   File 

2800 Full-Rack Q33 tfW/7 ZWrf/f* 

2500 Full-Rack Q&f fi/Ütf?? /&£&&> 

2500 145 fr{\ /OAJ/SSl 0W<5S?- 
2200 Full-Rack £fc &MJ&3. <£&/<&? 
2200 loo £57 3/WS3S <DJÜfSS£ 
1800 Full-Rack d^ff /)PtfS7 MStf 
1800 loo 2tf 0AJ'357 7)AJ/JZn 
1800 54 3w d/U/36/ tf/J/SC?- 
i8oo 20 jy/ /J/o/Sa fa/stf 
1400 Full-Rack Q^d- <QP/<5&5 &#M 

1400 28 3V3 MlA£Z. AtiMfi 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JZ-FUEL, QATE£Z2*SPAGE-2£ 

3F*fl//JL 

Operator A£L 
Time t m. 
Test Hour 3**lty/€t*l>° 

Speed, RPM 
Lood. Ib-ft 
Fuel Flow, lb/hr 
Exh. Opocity, % 

•y 

mLMi 
ULI 

LJQ. 

3&ä 
TäAJlk 

o 

TEMPERATURES, PEG. F 
Exhouet Cyl. L1 
Exhouet Cyl. L2 

1ÜL 

Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 
Woter In 
Water Out 

A; 

1 n 

ZU 0:0° 16))/o 

1?irt> '/O 

Q3a d 
/*.»',*>/du 

mx 
1£ 

&£L 

251 'A. 

'iML 
121 

Ste-M 
£20- 
Üd 

A5- 

m 
i<r\?fo 

Ml 

i*Q' 
L/n-im. 

160 L& 
7£e> 
fäo_ 

2M- 
F/6 
M >r> 

£21 
ULL 

yp 

OH Sump 531 
Fuel 
Inlet Air /OO 

Airbox Xoo 
Wet Bulb 
Dry Bulb 

'.MI Mö 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Tronefer 

11 
231 

ML! 

MJ>. 

OD_ 

11 

22! 
Zli 
ML 

ULL 

Il^L 

Jl 
111 

HL 
7S£L 

Til 
2L 

*& ill 
•r> 

i££ 

IM. 

[ML 
.LÜL 
ML 

££. m_ 
£LX 

%\ 

s.o 

LOW PRESSURES 
Intake Vac, in.woter 
Exh. Comm., in.Woter      $2A 
Btowby, in.water 
Borometer. in.Hq \M (,$& g 

TLh 

ILL 

C 

tj,d 

23. 

£M 
ACO 

-21 

rt& 

%o_ 

$oO_ 
2£2- 
6ö<- 

•N 

m. 
OL 
^L 

izi. 
it± 
lliLSLl 

31 
M. 
/LL 

10- o 93 ö 

1A 
3 C 

'LÜL 

UM-&L 
mS 
o 

7££_ 

nt> 
ö 

43.5 f 
70. ö 

HZ /J 
6%.$ 

11 
LdA 

o 

Mtätküntf 

u> 5X 
-£. 

i 



880127.091754 AL-15299-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F    63.764 ,147 17,646 .032 
Wet Bulb Temperature, F    46.067 .027 7.815 .015 
P11-Baro <Vent>, "Hg ABS   29.622 .000 100.31 .001 
P3 C3 Fuel Pressure,psig   76.904 .529 530.24 3.650 
P4 C3 Oil Pressure, psig   52.184 .014 359.80 .096 
P5 C3 Airbox Pr^s., psig    5.247 .013 36.178 .093 
P10 C3 Exh Conn, inH20g    28.061 .168 6.983 .042 
Pit C3 Intake Vac,inH20v   19.615 .169 4.881 .042 
P12 C3 Blowby, inH20g        .031 .003 .008 .001 
C3 Speed, RPM              2801.2 2.616 2801.2 2.616 
C3 Fuel Flow, lb/hr        80.831 .210 36.664 .095 
C3 Smoke, Y.                                             5.814 .380 5.814 .380 
Cell 3 Load, lb-ft         353.90 1.073 479.82 1.455 

752.65 ,754 400.36 .419 
807.10 .751 430.61 .417 
892.51 1.101 478.06 .612 
800.76 .828 427.09 .460 
895.73 .666 479.85 .370 
913.92 .368 489.95 .2 04 
727.92 .550 386,62 .306 
155.66 .051 68.703 ,028 
169.23 .035 76.238 .020 
243.05 .285 117.25 .158 
37.774 .018 30.985 .010 
99.891 .462 37.717 .257 
199.65 .116 93,142 .065 

Horsepower                 138.75 .594 14 0,73 .443 
Corrected Horsepower       191.35 .602 142.66 .449 
BSFC, lb/hp-hr               .428 .002 .261 .001 
Corrected BSFC               .422 .002 .257 .001 
Relative Humidity          20.021 .327 20.021 .327 
Reference Pressure, inHg   38,863 131.60 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
■J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ; DN1506 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Riser 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
38.86 in-Hq 
2801 RPM 
353.9 lb-ft 
80.8 lb/hr 
188.74 bhp 
.428 lb/bhp-hr 

27.11 kW/cyl 
9.627 MPa 
455.5 kPa/deg 

39.3 Joules/deg 
1149.79 Joules 
73.8 X 
37.3 '/. 
32.2 V. 
7.1 degrees 

I 99.1 degrees 
10.93 J/degree 
30.0 degrees 

.23615 



880127.033147 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PJO C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
03 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
Jt C3 
,12 
J3 
J4 
■J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Com», 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
63.831 .110 17.684 
46.104 . 023 7.835 
29.625 .000 100.32 
74.761 .311 515,46 
50.187 . 01 ! 346.03 
4.159 . 027 28.677 

23.458 .192 5.837 
15.776 . 117 3.926 

.002 . 003 ,000 
2499.7 2.596 2499.7 
76.199 .314 34.563 
3.439 . 113 3.439 

385.64 .965 522.85 
761.42 .369 405.24 
810.18 .468 432.32 
918.41 .435 492.45 
795.15 .361 423.97 
904.90 .246 484.95 
916,22 .467 491.23 
729.91 .251 387.73 
155.46 .077 68,590 
169.07 .076 76.150 
236.75 9.351 1 1 3.75 
87.372 .039 30.762 
104.76 .242 40.421 
192.88 .090 89.380 
183.54 .487 136,35 
186.86 .496 139.32 

.415 .002 .253 

.4 08 .002 .243 
19.986 .228 19.986 
36.932 125,07 

061 
013 
002 
144 
074 
187 
048 
029 
001 
596 
143 
1 13 
309 
205 
260 
242 
201 
137 
,260 
139 
043 
042 
195 
022 
134 
05 0 
363 
369 
001 
001 
228 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ? 

r DIESEL 6V-: 53H 
98.4 mm 

1 14.3 mm 
521? .9 cc 
21.01 bo 1 
18 BTDC 

130. 0 degrees 
36.93 in-Hg 
2500 1 *PM 
335.6 lb-ft 
76.2 lb/hr 
183.55 bhp 
.415 lb/bhp-hr 

24.89 kW/cyl 
9.703 MPa 
488.1 kPa/deg 

40 .3 Joules/deg 
1 193. 19 Joules 

:      72.4 I '/. 
36.3 : 'i 
33.2 ; v. 
6.7 ( degrees 
197.8 degrees 
1 1 .21 J/degree 
29.1 < degrees 

.22866 

FILE : DN1503 



880127.094610 AL-15299-F AL-12920-L 6V53H                7 
Dry Bulb Temperature, F 63.303 .061 17.391 .034 
Wet Bulb Temperature, F 45.895 ,020 7.720 .011 
Pll-Baro <Vent>, "Hg ABS 29.622 .000 100.31 .001 
P3 C3 Fuel Pressure,psig 72.721 .210 501.40 1.447 
P4 C3 Oil Pressure, psig 47.208 .007 325.49 .049 
P5 C3 Airbox Pres., psig 3.058 .011 21.084 .075 
P10 C3 Exh Comm, inH20g 19.236 .167 4.787 ,042 
P11 C3 Intake Vac,inH20v 12.733 .116 3.168 .029 
P12 C3 Blowby, inH20g -.012 .002 -.003 .001 
C3 Speed, RPM 2203.2 2.588 2203.2 2.588 
C3 Fuel Flow, lb/hr 70.740 .210 32.087 .095 
C3 Smoke, '/. 4.588 .134 4.588 .134 
Cell 3 Load, lb-ft 405.76 .635 550.13 .861 
Kl C3 Exhaust 1, F 731.92 .587 388.34 .326 
K2 C3 Exhaust 2, F 809.68 .287 432.04 .159 
K3 C3 Exhaust 3, F 930.24 .590 499.02 .328 
K4 C3 Exhaust 4, F 772.45 .607 411.36 .337 
K5 C3 Exhaust 5, F 929.41 .569 498,56 .316 
K6 C3 Exhaust 6, F 940.85 .676 504.91 .375 
K7-C3 Exhaust Comm, F 737.09 .374 391.72 .208 
J1 C3 Water In, F 154.64 .064 68.131 .036 
•J2 C3 Water Out, F 168.94 ,025 76.080 .014 
•J3 C3 Oil Sump, F 239.26 .252 115.14 .140 
J4 C3 Fuel In, F 37.505 .034 30.336 .019 
■J5 C3 Inlet Air, F 102.53 .327 39.213 .132 
J6 C3 Airbox, F 183.14 .274 83.969 .152 
Horsepower 170.21 .359 126.91 .263 
Corrected Horsepower 172.98 .365 128.97 .272 
BSFC, Ib/hp-hr .416 .002 .253 .001 
Corrected BSFC .409 .002 .249 .001 
Relative Humidity 20.541 .137 20.541 .137 
Reference Pressure, inHg 34.912 118,22 



NAVY HIGH SPEED DIESEL DETROIT DIESEL 6V-53N FILE DH1510 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow t 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity s 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.91 in-Hg 
2203 RPM 
405.8 lb-ft 
70.7 lb/hr 
170.22 bhp 
.415 lb/bhp-hr 

22.50 kW/cyl 
9.830 MPa 
529.7 kPa/deg 

47.8 Joules/deg 
1221.71 Joules 
70.5 "/. 
35.3 •/. 
33.2 y. 
6.5 degrees 
196.7 degrees 
11.88 J/degree 
28.2 degrees 

.23 031 



880127.095739 AL-15299-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F    63.631 .055 17.573 .030 
Wet Bulb Temperature, F    45.840 .002 7.689 .001 
P11-Baro <Vent>, "Hg ABS   29.624 .000 100.32 .001 
P3 C3 Fuel Pressure,psig   70.450 .085 485.73 .587 
P4 C3 Oil Pressure, psig   42.596 .026 293.69 .181 
P5 C3 Airbox Pres., psig    2.149 .011 14,819 .073 
P10 C3 Exh Com», inH20g    13.793 .151 3.432 .038 
Pt f C3 Intake Vac,inH20v   8.440 .068 2,100 .017 
P12 C3 Blowby, inH20g      -.026 .002 -.007 .000 
C3 Speed, RPM             1800.1 2.242 1800.1 2.242 
C3 Fuel Flow, Ib/hr                    62.369 .247 28.290 ,112 
C3 Smoke, Y.                                         19.220 .222 19.220 .222 
Cell 3 Load, lb-ft        411.73 .826 558.23 1.120 

676.51 .545 358.06 .303 
790.03 .534 421.13 .297 
880.97 .571 47K65 .317 
743.62 .512 395.34 .284 
922.22 1.059 494.57 .588 
939.79 .702 504.33 .390 
713.47 .236 378.60 .131 
153.44 .065 67.465 .036 
168.50 .095 75.834 .053 
235.36 ,176 112.98 .098 
86.909 .099 30.505 .055 
101.49 .276 38.605 .153 
163.91 .114 73.281 .064 

Horsepower                 141.12 .273 105.21 .204 
Corrected Horsepower       143.24 .277 106.79 .207 
BSFC, lb/hp-hr              .442 .002 .269 .001 
Corrected BSFC              .435 .002 .265 .001 
Relative Humidity          19.489 .137 19.489 .137 
Reference Pressure, inHg   33.380 113.04 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
,U C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
•J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore i 
Stroke : 
Displacement ; 
Compression Ratio 
Injection Timing ; 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow J 

Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay ; 
Ccntroid Phasing ; 
Centroid Magnitude ; 
Sensitivity s 
Premixed/Diffusion Ratio i 

FILE DN1512 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21.0 to 1 
18 BTDC 

180. 0 degrees 
33,38 in-Hg 
1800 RPM 
41 1 .7 lb-ft 
62.4 Ib/hr 
141.10 bhp 
.442 lb/bhp-hr 

17.92 kwYcyl 
9.993 MPa 
585.3 kPa/deg 

58 .4 Joules/deg 
1207.64 Joules 
64.5 ; * 
31 .9 ; V 
31 .2 V. 
6. 0 degrees 
196.5 degrees 
12.34 J/degree 
28.4 degrees 

.21281 



880127.101141 AL-15299-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F 64.838 .064 18.243 .035 
Wet Bulb Temperature, F 46.483 .016 8.046 .009 
PU-Baro <Vent>, "Hg ABS 29.628 .000 100.33 .002 
P3 C3 Fuel Pressure,psig 69.014 .165 475.84 1.137 
P4 C3 Oil Pressure, psig 32.016 .009 220.74 .059 
P5 C3 Airbox Pres., psig 1.557 .007 10.736 .050 
P10 C3 Exh Comm, inH20g 9.401 .097 2.339 .024 
PM C3 Intake Vac,inH20v 4.924 .058 1.225 .014 
P12 C3 Blowby, inH20g -.030 .002 -.008 .000 
C3 Speed, RPM 1401.2 .847 1401.2 .847 
C3 Fuel Flow, lb/hr 53.196 .216 24.129 .098 
C3 Smoke, Y. 50.783 .771 50.783 .771 
Cell 3 Load, lb-ft 390.11 1.646 528.92 2.232 
Kl C3 Exhaust 1, F 628.67 .321 331.48 .178 
K2 C3 Exhaust 2, F 706.76 .281 374.37 .156 
K3 C3 Exhaust 3, F 803.50 .790 428.61 .439 
K4 C3 Exhaust 4, F 690.46 .552 365.81 .3 07 
K5 C3 Exhaust 5, F 843.50 .473 450.83 .263 
K6 C3 Exhaust 6, F 799.21 .709 426.23 .394 
K7-C3 Exhaust Comra, F 638.01 .210 336.67 .117 
•J1 C3 Water In, F 154.68 .072 68.156 .040 
J2 C3 Water Out, F 170.93 .071 77.183 .04 0 
J3 C3 Oil Sump, F 234.77 .240 112,65 .133 
J4 C3 Fuel In, F 86.565 .037 3 0.314 .02 0 
J5 C3 Inlet Air, F 101.36 .140 38,533 .078 
J6 C3 Airbox, F 158.40 .177 70.221 .098 
Horsepower 104.08 .459 77.598 .342 
Corrected Horsepower 105.62 .466 78.746 .348 
BSFC, lb/hp-hr .511 .002 .311 .001 
Corrected BSFC .504 .002 .306 .001 
Relative Humidity 18.906 .111 18.906 .111 
Reference Pressure, inHg 32.436 109.84 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

' DIESEL 6V-! 53N 
98.4 mm 
114.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

180. 0 degrees 
32.44 in-Hg 
1401 I RPM 
390. 1 lb-ft 
53.2 lb/hr 
104. 0< 5 bhp 
.51 1 lb/bhp-hr 

13.60 kW/cyl 
1 0.21 MPa 
645.4 kPa/deg 

68 .4 Joules/deg 
1198.; 27 Joules 
58.4 : V. 
28.4 : y. 
27.0 : y. 
5.2 ( degrees 

1 95.5 degrees 

FILE : DN1514 

13.35 J^degree 
28.3 degrees 

.18503 



DETROIT DIESEL 6V-53N LOG SHEET 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JL-FUEL DATE/^£SPAGEJi_ 

Operotor 

Tim« 
iki ̂

> 
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Speed, RPM 

#'jg> /^;v» 
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•#9<S 

Lood. Ib-ft All 
Fuel Row. Ib/hr QLL^l 
Exh. Opocity. % 

TEMPERATURES. PEG. F 
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Exhouat Cyl. L2 
Exhouet Cyl» L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
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Exhouet Common 
Woter In 
Woter Out 
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Inlet Air 
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880127.110248 AL-16085-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
P11-Baro (Vent), "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
03 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
•J1 C3 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Conn, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL.-12920-L 6V53N 
65.320 .238 18.511 
46.712 . 044 8.173 
29.634 .001 100.35 
76.074 .275 524.51 
51.801 .047 357.16 
5.318 . 014 36.665 

28.943 .276 7.202 
19.355 . 071 4.816 

.010 .001 .002 
2800.7 2.396 2800.7 
96,972 .41 1 43.986 
12.027 1 .012 12.027 
375.66 .475 509.33 
779.50 .783 415.28 
840.03 .649 448.91 
934.74 1 . 082 501.52 
843,71 .561 450,95 
942.25 1 ,211 505.69 
959,54 .650 515.30 
757.63 ,912 403.13 
154.57 .033 68.096 
168.41 .036 75,783 
243.37 .667 117.43 
93.263 .322 34.035 
100.69 .267 38.158 
205.25 .580 96.252 
200.32 .295 149.36 
203.13 .300 151.44 

.484 . 002 .295 

.477 .002 .290 
18.582 .440 18.582 
39.037 132.20 

7 
. 132 
. 024 
. 003 
.893 
.322 
. 095 
. 069 
. 018 
. 000 
.396 
. 187 
. 012 
.644 
.435 
.361 
.601 
.31 1 
.673 
.361 
.507 
. 018 
. 02 0 
.371 
. 179 
. 148 
.322 
.220 
.223 
. 001 
. 001 
.44 0 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed i 
Load 
Fuel Flow 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated  Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 

1 14.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
39.04 in-Hg 
2801 1 RPM 
375. 7 lb-ft 
97.0 lb/hr 

200.37 bhp 
.484 lb/bhp-hr 

28.30 kwYcyl 
9.769 MPa 
485.2 kPa/deg 

39 .5 Joules/deg 
1203. 01 Joules 
65.3 ; 'i 
32.9 ; K 
28.9 ; '4 
7. 1 < degrees 
199.5 degrees 
1 1 .09 J/degree 
30.4 « degrees 

.23531 

FILE : DN1516 



380127.111815 AL-16085-F AL-12920-L 6V53N                 7 
Dry Bulb Temperature, F 65.748 .086 18,749 .048 
Wet Bulb Temperature, F 47.135 .049 8.408 ,027 
P11-Baro <Venfc>, "Hg ABS 29.632 .001 100.35 .002 
P3 C3 Fuel Pressure,psig 72.576 ,409 500.39 2.822 
P4 C3 Oil Pressure, psig 49.275 ,020 339.74 ,138 
P5 C3 Airbox Pres., psig 4.242 .019 29.251 ,130 
P10 C3 Exh Com», inH20g 24.635 .205 6,130 .051 
P11 C3 Intake Vac,inH20v 15.706 .136 3.908 .034 
P12 C3 Blowby, inH20g -.003 .003 -.001 .001 
C3 Speed, RPH 2501.5 2.822 25 01.5 2.822 
C3 Fuel Flow, lb/hr 92.121 .150 41.786 .068 
C3 Smoke, X 7.311 .146 7.311 .146 
Cell 3 Load, lb-ft 413.10 1.015 560.09 1,376 
Kl C3 Exhaust 1, F 8 08.74 .953 431.52 .53 0 
K2 C3 Exhaust 2, F 873.61 .643 467.56 .357 
K3 C3 Exhaust 3, F 982.91 .484 528.29 .269 
K4 C3 Exhaust 4, F 844.29 .495 451.27 .275 
K5 C3 Exhaust 5, F 973.19 .443 522.89 .246 
K6 C3 Exhaust 6, F 983.01 .596 528.34 .331 
K7-C3 Exhaust Comm, F 779.32 .457 415.18 .254 
J1 C3 Water In, F 155.24 .081 68.464 .045 
.12 C3 Water Out, F 169.52 .062 76.399 .034 
J3 C3 Oil Sump, F 241.98 .257 116.66 .143 
J4 C3 Fuel In, F 92.751 .065 33.751 .036 
J5 C3 Inlet Air, F 102.07 .401 38.926 .223 
J6 C3 Airbox, F 202.02 .142 94.457 ,079 
Horsepower 196.76 .570 146.70 .425 
Corrected Horsepower 199.80 .578 148.96 ,431 
BSFC, Ib/hp-hr .468 .001 .285 .001 
Corrected BSFC .461 .001 .281 .001 
Relative Humidity 19.094 .121 19.094 .121 
Reference Pressure, inHg 37.115 125.68 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow 
Brake Power s 
6SFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ! 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio s 

FILE    :    DN1Ü518 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
37,12 in-Hg 
2502 RPM 
413.1 lb-ft 
92.1 lb/hr 
196.80 bhp 
.468 lb/bhp-hr 

26. 05 kwVcyl 
9.893 MPa 
532.6 kPa/deg 

46,9 Joules/deg 
1268.46 Joules 
64.8 Y. 
31 .9 V. 
29.9 Y. 
7.0 degrees 
198.9 degrees 
11.68 J^degree 
29.9 degrees 

.23549 



89012?.112915 AL-16085-F AL-12920-L 6V53N ? 
Dry Bulb Temperature, F    66,008 .087 18.893 .049 
Wet Bulb Temperature, F    47.200 .024 8.444 .013 
P11-Baro <Vent>, "Hg ABS   29.627 .000 100.33 .001 
P3 C3 Fuel Pressure,psig   73.397 .177 506.05 1.218 
P4 C3 Oil Pressure, psig   51.714 .03? 356.55 .252 
P5 C3 Airbox Pres., psig    4.010 .016 27.646 ,111 
P10 C3 Exh Comm, inH20g    20.504 .130 5,102 .032 
P11 C3 Intake Vac,inH20v   16.029 .09? 3.989 ,024 
P12 C3 Blowby, inH20g       -.011 .002 -.003 .001 
C3 Speed, RPM              2499.7 2.878 2499.7 2.878 
C3 Fuel Flow, Ib/hr                     64.103 .097 29.0?? .044 
C3 Smoke, 'A                                             1.103 .072 1.103 .072 
Cell 3 Load, lb-ft         290.06 1.747 393,26 2.369 

593.61 .648 312.01 .360 
633.83 .591 334.35 .328 
711.98 .336 377.76 ,18? 
635.89 .582 335,49 .323 
706.55 .532 374.75 .295 
716.90 .249 380.50 ,138 
567.57 1.215 297.54 .675 
157.72 .070 69.842 .039 
169.11 .029 76.172 .016 
231.03 .110 110.5? .061 
93.135 .102 33.964 .05? 
100.60 .137 38.109 ,076 
131.07 .325 82.819 .131 

Horsepower                  138.06 .852 102.93 .635 
Corrected Horsepower       140.03 .864 104.40 .645 
BSFC, lb/hp-hr               .464 .003 .282 .002 
Corrected BSFC                .458 .003 .279 .002 
Relative Humidity          18.722 .235 18.722 .235 
Reference Pressure, inHg   36.612 123.98 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ; DN1520 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio : 

99.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
36.61 in-Hg 
2500 RPM 
290.1 lb-ft 
64.1 lb/hr 
138.09 bhp 

.464   lb/bhp-hr 
18.83  kwVcyl 
8.771   MPa 
590.1   kPa/deg 

57.9 Joules/deg 
899.206 Joules 
65.9 K 
33. 1 V. 
30.2 V. 
9.4 degrees 
197.5 degrees 
11.19 J/degree 
26.1 degrees 

.35960 



830127.11421? AL-16085-F AL-12920-L 6V53N ? 
Dry Bulb Temperature, F    66.124 .073 18.958 .041 
Wet Bulb Temperature, F    47.349 .024 8.527 .013 
Pll-Baro <Vent>, "Hg ABS   29.621 .001 100.31 .002 
P3 C3 Fuel Pressure,psig   70.512 .211 486.17 1.455 
P4 C3 Oil Pressure, psig   46.684 .019 321.87 .132 
P5 C3 Airbox Pres., psig    3.099 .017 21.365 .119 
P10 C3 Exh Comm, inH20g    19,994 .213 4.975 .053 
P11 C3 Intake Vac,inH20v   12.772 .070 3.178 .01? 
P12 C3 Blowby, inH20g       -.015 .002 -.004 .000 
C3 Speed, RPM              2201.4 2.876 2201.4 2.876 
C3 Fuel Flow, Ib/hr                     84.835 .161 38,481 .073 
C3 Smoke, Ji                 16.470 .878 16.47 0 .978 
Hell 3 Load, lb-ft         428.49 1.075 580.95 1.458 

768.08 .340 408.93 .189 
856.13 .449 457.85 .250 
981.68 .774 527.60 .430 
811.46 .54? 433.04 .304 
983.49 .33? 528.61 .18? 
996.60 .432 535.39 .240 
774.18 .189 412.32 .105 
153.54 .155 67.521 .086 
170.78 8.10? 77.098 4.504 
241.81 .250 116.56 .139 
92.732 .033 33.740 .018 
101.24 .302 38.467 .168 
191.23 .225 88.462 .125 

Horsepower                 179.60 .615 133.91 .459 
Corrected Horsepower       182.32 .625 135.93 .466 
BSFC, lb^hp-hr               .472 .002 .287 .001 
Corrected BSFC                .465 .002 .283 .001 
Relative Humidity          18.992 .142 18.992 .142 
Reference Pressure, inHg   34.990 118.49 

Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1522 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing ) 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.99 in-Hg 
2201 RPM 
428.5 lb-ft 
84.8 lb/hr 
179.58 bhp 
.472 lb/bhp-hr 

23.22 kW/cyl 
10.15 MPa 
582.9 kPa/deg 

55.7 Joules/deg 
1275.33 Joules 
62.2 y. 
30.9 y. 
29.7 y. 
6,6 degrees 
197.6 degrees 
12.39 0/degree 
29.0 degrees 

.22858 



380127.115640 AL-16085-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F 67.454 .114 19.697 .063 
Wet Bulb Temperature, F 48.058 .027 8.921 .015 
P11-Baro <Vent>, "Hg ABS 29.615 .000 100.29 .001 
P3 C3 Fuel Pressure,psig 72.397 ,206 499.16 1.421 
P4 C3 Oil Pressure,   psig 50.526 .010 348.37 .068 
P5 C3 Airbox Pres., psig 2.888 .012 19.912 .083 
P10 C3 Exh Co»», inH20g 15.171 .132 3.775 .033 
P11 C3 Intake Vac,inH20v 13.197 .080 3.284 .020 
P12 C3 Blowby, inH20g -.022 .002 -.006 .000 
C3 Speed, RPM 2202.0 2.401 2202.0 2.401 
C3 Fuel Flow, lb/hr 44.880 .104 20.357 ,047 
C3 Smoke, '/. .569 .040 .569 .040 
Cell 3 Load, lb-ft 226.01 .903 306.43 1.224 

Exhaust 1, F 497.85 .162 258.80 .090 
Exhaust 2, F 519.30 .387 270.72 .215 
Exhaust 3, F 576.16 .308 302.31 .171 
Exhaust 4, F 511.80 .368 266.56 .204 
Exhaust 5, F 566.49 .818 296.94 .454 
Exhaust 6, F 569.50 .758 298.61 .421 
Exhaust Comm, F 456.79 .790 235.99 .439 
Water In, F 158.50 .170 70.277 .094 
Water Out, F 168.80 .065 76.002 .036 
Oil Sump, F 222.93 .099 106.07 .055 
Fuel In, F 90.945 .082 32.747 .046 
Inlet Air, F 100.08 .494 37.819 .275 
Airbox, F 164.98 .150 73.880 .083 

Horsepower 94.759 .401 70.650 .299 
Corrected Horsepower 96.121 .406 71,665 .303 
BSFC, lb/hp-hr .474 .002 .288 .001 
Corrected BSFC .467 .002 .284 .001 
Relative Humidity 18.436 .212 18.436 .212 
Reference Pressure, inHg 34.524 116,91 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH   SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure   : 
Speed : 
Load 
Fuel Flow 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 

1 14.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
34.52 in-Hg 
2202 RPM 
226. 0 lb-ft 
44.9 lb/hr 
94.75 bhp 
.474 lb/bhp-hr 

13.63 kW/cyl 
8.177 MPa 
694. 0 kPa/deg 

75 .1 Joules/deg 
719.085 Joules 
66.3 ; i 
34.2 ; i 
29.6 V. 
10.4 degrees 
194.8 degrees 
13.6? J/degree 
22.4 degrees 

.46410 

FILE DH1524 



880127.120931 AL-16085-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F 67.334 .091 19.630 .051 
Wet Bulb Temperature, F 48.212 .024 9.007 .013 
P11-Baro <Vent>, "HgABS 29.609 .000 100.27 .092 
P3 C3 Fuel Pressure,psig 68.215 .158 470.33 1.087 
P4 C3 Oil Pressure, psig 42.435 .013 292.58 .091 
P5 C3 Airbox Pres., psig 2.191 .010 15.104 .072 
P10 C3 Exh Comm, inH20g 14.212 .091 3.536 .023 
P11 C3 Intake Vac,inH20v 8,725 .074 2.171 .018 
P12 C3 Blowby, inH20g -.020 .002 -.005 .000 
C3 Speed, RPM 1802.0    1.556   1802.0    1.556 
C3 Fuel Flow, lb/hr 74.492 .104 33.789 .047 
C3 Smoke, X 34.090     .711   34.090     .711 
Cell 3 Load, Ib-ft        417.63    1.272   566.23    1.724 

320 
272 
235 
154 
237 
380 
216 
084 
041 
136 
021 
,072 
035 

Horsepower 143.29     .495   106.84     .369 
Corrected Horsepower 145.68 .503 108.61 .375 
BSFC, lb/hp-hr .520     .002     .316     .001 
Corrected BSFC .511     .002     .311     .001 
Relative Humidity 19.250     .189   1^250     -'89 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 

67.334 ■ 091 19.630 
48.212 . 024 9.007 
29.609 . 000 100.27 
68.215 . 158 470,33 
42.435 . 013 292.58 
2. 191 . 010 15.104 
14.212 .091 3.536 
8,725 .074 2.171 
-. 020 . 002 -.005 
1802.0 1 .556 1802.0 
74.492 . 104 33.789 
34.090 .711 34.090 
417.63 1 .272 566.23 
706.98 .576 374.99 
825.65 .489 44 0.92 
916.42 .422 491.34 
761.79 .277 405.44 
955,45 .426 513.03 
950.03 .684 510.02 
737.44 .389 391.91 
152.79 . 151 67,104 
168.30 .074 75.720 
235.51 .245 113.06 
90.201 .037 32.334 
102.19 . 130 38.993 
165.90 . 063 74.386 
143.29 .495 106.84 
145.68 .503 108.61 

.520 .002 .316 

.511 . 002 .31 1 
19.250 .189 19.250 
33.428 113,20 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release > 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio •. 

FILE DN1526 
96.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.43 in-Hg 
1802 RPM 
417.6 lb-ft 
74.5 lb/hr 
143.28 bhp 

.520   lb/bhp-hr 
kwYcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

17.86 
10.10 
756.5 

82 
1216 
55.3 
27.0 
27.0 
6.6 
196.7 

78 
'/. 
'/. 
•/. 
degrees 
degrees 

14.23 J/degree 
23.1 degrees 

.23358 



Dry Bulb Temperature, F 
Wet Bulb Temperatur«/ F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, Ji 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1 , F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
■J1 C3 
J2 C3 
J3 C3 
J4 C3 
■J5 C3 
J6 C3 

-12920-L 6V53N 7 
67.640 .061 19.800 . 034 
43.428 .002 9. 126 . 001 
29.602 .000 100,24 .001 
69.903 . 150 481.96 1 . 032 
44.945 .009 309,88 . 062 

1 .914 .010 13.195 .071 

11.553 .102 2.875 .025 
9.184 .080 2.285 .020 

-. 031 . 002 -.008 . 001 

1802.0 1 .828 13 02. 0 1 .828 
42.199 .278 19.141 . 126 

1 .618 .063 1 .618 . 063 
278.\7 1 .751 377.14 2.374 
499.28 .687 259.60 .382 
541.82 .488 283.24 .271 
597.80 2 . 186 314.33 1 .215 
520.10 1 .571 271.16 .873 
629.82 2 .961 332.12 1 .645 
611.71 2 .552 322.06 1 .418 
486.39 1 . 069 252.44 .594 
158.86 .205 70.477 . 114 
169.89 . 194 76.607 . 103 
221.28 . 170 105.16 .095 
89.574 .217 31.986 . 120 
1 01 .46 .561 38.590 .31 1 
155.34 .240 68.524 , 133 
95.440 .575 71.158 .428 
96.997 .584 72.313 .435 

.442 .004 .269 .002 

.435 . 003 ,265 .002 
19.311 . 136 19.311 , 136 
32.823 111.15 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.82 in-Hg 
1802 RPM 
278.2 lb-ft 
42.2 lb/hr 
95.45 bhp 
.442 lb/bhp-hr 

12.26 kwVcyl 
8.435 MPa 
700.5 kPa/deg 

75/4 Joules/deg 
803.235 Joules 
64.5 y. 
32. 8 V. 
31.7 Y. 
9.2 degrees 
193.9 degrees 
13.40 J/degree 
22.7 degrees 

.40720 

FILE : DN1528 



880127.12331? AL-16085-F AL.-12920-L 6V53N                 7 
Dry Bulb Temperature, F 68.348 .161 20.194 .090 
Wet Bulb Temperature, F 48.799 .055 9.333 .030 
P11-Baro <Vent>, "Hg ABS 29.594 .000 100.21 .001 
P3 C3 Fuel Pressure,psig 70.622 .138 486.92 .953 
P4 C3 Oil Pressure, psig 46.626 .016 321.47 .109 
P5 C3 Airbox Pres., psig 1.912 .007 13.182 .051 
P10 C3 Exh Comm, inH20g 9.792 .142 2.437 .035 
P11 C3 Intake Vac,inH20v 9.342 .081 2.325 .020 
P12 C3 Blowby, inH20g -.028 .002 -.007 .000 
C3 Speed, RPM 1802,1 1.189 1802.1 1.189 
C3 Fuel Flow, Ib/hr 26.975 .047 12.236 .021 
C3 Smoke, '/. -.032 .029 -.032 .029 
Cell 3 Load, lb-ft 148.55 .336 201.41 .455 

Exhaust 1, F 394.68 .249 201.49 .138 
Exhaust 2, F 401.9? .177 205.54 .098 
Exhaust 3, F 440.12 .188 226.73 .105 
Exhaust 4, F 372.79 .386 189.33 .215 
Exhaust 5, F 389.88 .333 199.82 .185 
Exhaust 6, F 394.25 .326 201,25 .181 
Exhaust Comm, F 348.05 .842 175.59 .468 
Water In, F 162.55 .672 72.530 .373 
Water Out, F 172.01 .62? 77.736 .348 
Oil Sump, F 212.61 .113 100.34 .063 
Fuel In, F 89.854 .024 32.141 .013 
Inlet Air, F 100.63 .237 38.126 .131 
Airbox, F 147.87 .084 64.373 .047 

Horsepower 50.972 .135 38.004 .101 
Corrected Horsepower 51.781 .137 38.607 .102 
BSFC, lb/hp-hr .529 .002 .322 .001 
Corrected BSFC .521 .002 .317 .001 
Relative Humidity 19.005 .211 19.005 .211 
Reference Pressure, inHg   32.799 111.0? 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
8SFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.80 in-Hg 
1802 RPM 
148.6 lb-ft 
27.0 Ib/br 
50.99 bhp 
.530 lb/bhp-hr 
8.11 kwYcyl 

7.470 MPa 
768.4 kPa/deg 

87.6   Joules/deg 
527.530   Joules 
66.2  '/. 
33.9  '/. 
26.5   '/. 
11.0 degrees 
193.1 degrees 
17.45   J/'degree 
20.1 degrees 

.55012 

FILE   :   DN1530 



880127,124159 AL-16085-F AL-12920-L 6V53N ? 
Dry Bulb Temperature, F 68.139 .295 20.07? .164 
Wet Bulb Temperature, F 48.812 .106 9.340 .059 
P11-Baro <Vent>, "Hg ABS 29.584 .000 100.18 .001 
P3 C3 Fuel Pressure,psig 70.795 .153 488.12 1.056 
P4 C3 Oil Pressure, psig 47.788 .013 329.48 .092 
P5 C3 Airbox Pres., psig 1.953 .006 13.468 .038 
P10 C3 Exh Comm, inH20g 9.096 .116 2.263 .029 
PJ1 C3 Intake Vac,inH20v 9.427 .062 2.346 .015 
P12 C3 Blowby, inH20g -.028 .003 -.007 .001 
C3 Speed, RPM 1801.5    1.051   1801.5    1.051 
C3 Fuel Flow, lb/hr 20.666 .059 9.374 .027 
C3 Smoke, X .181     .054     .18t     .054 
Cell 3 Load, lb-ft 91.103     .726   123.52     .984 

141 
250 
153 
,075 
156 
,119 
,538 
, 101 
,072 
,048 
, 02 0 
, 198 
, 095 

Horsepower 31.249     ,256   23.298     .191 
Corrected Horsepower 31.734 .259 23.660 .193 
BSFC, lb/hp-hr .661     .005     .402     .003 
Corrected BSFC .651     .005     .396     .003 
Relative Humidity 19.528     .311   19.528     .311 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comre, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
■J6 C3 Airbox, F 

68. 139 
48. 812 
29. 584 
70. 795 
47. 788 

1 . 953 
9. 096 
9. 427 
™* t 028 
1801.5 
20. 666 

t 181 
91 . 103 
355 I.40 
353 !, 11 
38S ;.05 
302 E.50 
301 .23 
312 t. 00 
299.63 
161 .24 
169.24 
206 i.98 
39. 314 
99. 779 
1 46.02 
31 . 249 
31 . 734 

661 
i 651 

19, 528 
32. 868 

295 20.07? 
106 9.340 
000 100.18 
153 488.12 
013 329.48 
006 13.468 
116 2.263 
062 2.346 
003 -.007 
051 1801.5 
059 9.374 
054 ,18t 
726 123.52 
254 179.6? 
450 178.39 
276 196.14 
135 150.84 
280 149.57 
214 155.55 
969 148.68 
181 71.800 
130 76.242 
086 97.212 
036 31.841 
356 37.655 
171 63.347 
256 23.298 
259 23.660 
005 .402 
005 .396 
311 19.528 

11 1 .30 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement t 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ! 
Premixed/Diffusion Ratio s 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.87 in-Hg 
1802 RPM 
91.1 lb-ft 
20.7 lb/hr 
31.26 bhp 
.662 lb/bhp-hr 
6.57 kWVcyl 

7.085 MPa 
769.1 kPa/deg 

88.7 Joules/deg 
428.101 Joules 
70.0 '/. 
35.8 V. 
21 .2 V. 
11.5 degrees 
193.0 degrees 
18.45 J/'degree 
19.5 degrees 

.59355 

FILE DM1532 



880127.125837 AL-16085-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F 68.775 .190 20.430 .105 
Uet Bulb Temperature, F 49.337 .058 9.632 .032 
PU-Baro <Vent>, "Hg ABS 29.573 .000 100.14 .002 
P3 C3 Fuel Pressure,psig 66.001 .118 455.06 .814 
P4 C3 Oil Pressure, psig 32,066 .017 221.09 .115 
P5 C3 Airbox Pres., psig 1.566 .009 10.798 .065 
P10 C3 Exh Com», inH20g 9.775 .112 2.432 .028 
P11 C3 Intake Vac,inH20v 5.862 .053 1.459 .013 
P12 C3 Blowby, inH20g -.020 .002 -.005 .000 
C3 Speed, RPM 1400.4 1,061 1400.4 1.061 
C3 Fuel Flow, lb/hr 62.089 .187 28.163 .085 
C3 Smoke, Y. 72.711 1.021 72.711 1.021 
Cell 3 Load, lb-ft 387.70 1.922 525.64 2.606 
Kl C3 Exhaust 1, F 635.60 .290 335.33 .161 
K2 C3 Exhaust 2, F 716.75 .679 380.42 .377 
K3 C3 Exhaust 3, F 816.32 1.420 435.73 .789 
K4 C3 Exhaust 4, F 691.44 2.601 366.36 1.445 
K5 C3 Exhaust 5, F 818.97 .854 437.20 .474 
K6 C3 Exhaust 6, F 779.57 1.751 415.32 .973 
K7-C3 Exhaust Comm, F 635.99 .198 335.55 .110 
J1 C3 Water In, F 154.18 .064 67.879 .036 
J2 C3 Water Out, F 170.49 .038 76.941 .021 
•J3 C3 Oil Sump, F 234.72 .251 112.62 .139 
J4 C3 Fuel In, F 88.755 .020 31.530 .011 
J5 C3 Inlet Air, F 102.31 .447 39.061 .248 
J6 C3 Airbox, F 159.83 .180 71.015 .100 
Horsepower 103.38 .554 77.074 .413 
Corrected Horsepower 105.28 .564 78.493 .421 
BSFC, lb/hp-hr .601 .003 .365 .002 
Corrected BSFC .590 .003 .359 .002 
Relative Humidity 19.905 .371 19.905 .371 
Reference Pressure, inHg 32.330 109.48 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  ; 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio 5 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.33 in-Hg 
1400 RPM 
387.7 lb-ft 
62.1 lb/hr 
103.35 bhp 
.601 lb/bhp-hr 

13.91 
1 0.57 
767.9 

87. 
1214 

FILE DN1534 

kwVcyl 
MPa 
kPa^deg 
3 Joules/deg 

Joules 
51 .5 
25.3 
23.3 
5.5 
194.7 

70 
V. 
V. 
V. 
degrees 
degrees 

15.35 J/degree 
27.2 degrees 

.2 025 0 



880127.131028 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPh 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
KJ C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comn, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
67.316 .450 19.620 
48.907 . 086 9.393 
29.562 . 000 100,11 
68,092 , 134 469.48 
37.546 . 068 258.87 

1 .484 .005 10.229 
6.296 .060 1 .567 
6,134 . 050 1 .526 
-.025 . 003 -.006 
1400.6 1 . 090 1400.6 
16.571 . 056 7.516 

.753 .063 .753 
96.679 .728 131.08 
344.52 ,428 173,62 
332.88 1 . 142 167.16 
372.14 .379 188.97 
279.02 . 183 137.23 
275.84 .310 135.47 
294.91 .261 146.06 
313.33 3.480 156.30 
158.45 .345 70.249 
166.73 .349 74.849 
206.17 .446 96.759 
88.640 . 028 31.466 
1 02.06 .303 38.922 
149.31 .415 65. 172 
25.782 ,208 19.223 
26.266 .212 19.583 

.643 .006 .391 

.631 .006 ,384 
21.790 .801 21 .790 
32,131 108.81 

7 
,250 
048 
001 
921 
468 
037 
015 
012 

, 001 
, 09 0 
, 025 
, 063 
,986 
,238 
,635 
,211 
, 1 02 
. 172 
. 145 
.934 
. 192 
, 194 
.248 
. 016 
. 168 
.231 
. 155 
. 158 
. 004 
.004 
.801 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE : DN1536 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing s 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power ; 
BSFC i 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude 
Sensitivity ; 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.13 in-Hg 
1401 RPM 
96,7 lb-ft 
16.6 lb/hr 
25.80 bhp 
.644 lb/bhp-hr 
4,98 kW/cyl 
7.042 MPa 
853.8 kPa/deg 

99.4 Joules/deg 
410.686 Joules 
65.1 H 
33.8 Y. 
21 .8 V. 
10.7 degrees 
189.8 degrees 
21.99 J/degree 
17.1 degrees 

.62391 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.-Z-FUEL DATE^^ofPAGE^l- 

Speed. RPM 
Load, lb-rt 
Fuel Flow, lb/hr 

Exh. Opocffr. % 

TEMPERATURES, PEG. F 
Exhouet Cyl. L1 
Exhouet Cyl. L2 
Exhouet Cyl.Tä" 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 
Woter In 
Woter Out 
Oll Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
On Gollery 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 
Intake Voc, in.woter 
Exh. Comm., in.Woter 
Blowby, in.woter 
Borometer, in.Ho, 
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330128.090634 AL-15299-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature/ F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pr^ssur^,   psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPW 
C3 Fuel Flow, lb/br 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure:,   inHg 

AL-12920-L 6V53N 
58.871 .206 14.928 
49.316 .037 9.620 
29.490 . 000 99.864 
76.629 .520 528.34 
52.215 . 016 36 0.01 
5. 178 ,012 35.704 

27.689 .186 6.890 
20.018 . 121 4.981 

.024 . 002 .006 
2800.9 2.835 2800.9 
80.707 .272 36.608 
3.261 1 .976 3.261 

355,74 .859 432,32 
756.30 .772 402.39 
806.71 .454 430.40 
893.19 .711 478.44 
801.91 1 . 123 427.73 
899.11 .922 481.73 
915.24 .503 490.69 
722.97 .317 383.87 
155.21 .066 68.452 
168.66 .028 75.921 
241.38 .472 116.32 
88,631 .051 31.462 
98,906 .532 37.170 
198.60 .070 92.554 
189.72 .555 141.45 
193.88 .568 144.55 

.425 .002 .259 

.416 .002 .253 
49.732 .742 49.732 
38.561 130.58 

7 
114 
021 
00) 
584 
1 1 0 
08 0 
046 
030 
000 
335 
123 
976 
164 
,429 
,252 
,395 
,624 
,512 
.280 
, 176 
.037 
, 015 
.262 
. 028 
,296 
,039 
.414 
.423 
. 001 
. 001 
.742 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement : 
Compression Ratio ; 
Injection Timing ! 
Crankangle Offset : 
Reference Pr^ssurs   : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency J 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio ; 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
38,56 in~Hg 
2801 RPM 
355.7 lb-ft 
80.7 lb/hr 
139.70 bhp 
.425 lb/bhp-hr 

28. 19 kwVcyl 
9.563 MPa 
462.4 kPa/deg 

40.5   Joules/deg 
1133.32 Joules 
76.0 V. 
38.8 V. 
22, A   •/. 
7.6 degrees 
198.1 degrees 
11.75 J/degree 
28.5 degrees 

.2673 0 

FILE s DN153S 



Kl C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
,13 C3 
J4 C3 
,15 C3 
J6 C3 

880128.092805 AL-15299-F AL-12920-L 6V53N 7 
Dry Bulb Temperatur«, F 61.281 .272 16,267 .151 
Wet Bulb Temperature, F 50.594 .052 10.330 .029 
P11-Baro <Vent>, "Hg ABS 29.502 .000 99.905 .001 
P3 C3 Fuel Pressure,psig 75.043 .348 517.40 2.396 
P4 C3 Oil Pressure, psig 50.089 .018 345.35 .122 
P5 C3 Airbox Pres., psig 4.116 .026 28.377 .182 
P10 C3 Exh Com», inH20g 23.132 .295 5,756 .073 
PH C3 Intake Vac,inH20v 16.250 .093 4.044 .023 
P12 C3 Blowby, inH20g .012 .002 .003 .000 
C3 Speed, RPM 2500.9 2.737 2500.9 2.737 
C3 Fuel Flow, lb/hr 75.700 .162 34.337 .074 
C3 Smoke, V. t.798 .103 1.798 .103 
Cell 3 Load, lb-ft 387.61 .624 525.53 .346 

Exhaust 1, F 755.65 .550 402.03 .305 
Exhaust 2, F 808.30 .389 431.28 .216 
Exhaust 3, F 914.93 .313 490.52 .174 
Exhaust 4, F 789.16 .253 420.65 .140 
Exhaust 5, F 898.78 .403 481.55 .224 
Exhaust 6, F 910.22 .465 487.90 .258 
Exhaust Comm, F 721.07 .163 382.82 .090 
Uater In, F 156.64 .056 69.243 .031 
Water Out, F 169.87 .022 76.593 .012 
Oil Sump, F 239.11 .139 115.06 .077 
Fuel In, F 88.911 .034 31.617 .019 
Inlet Air, F 100.27 .077 37.930 .043 
Airbox, F 191.09 .099 88.381 .055 

Horsepower 184.57 .429 137.61 .32 0 
Corrected Horsepower 188.81 .438 140.77 .327 
BSFC, lb/hp-hr .410 .001 .250 .001 
Corrected BSFC .401 .001 .244 .001 
Relative Humidity 46.506 .862 46.506 .862 
Reference Pressure, inHg 36.686 124.23 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke s 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure   s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power s 
BSFC ; 
Indicated Power : 
Pe*k Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
36.69 in-Hg 
2501 RPM 
387.6 lb-ft 
75.7 lb/hr 
184.57 bhp 
.410 Ib/bhp-hr 

24.81 kwVcyl 
9.717 MPa 
508.9 kPa/deg 

44,1 Joules/deg 
1191.28 Joules 
72.8 y. 
36.4 Y. 
33.6 X 
6.9 degrees 
197.9 degrees 
11.40 J/degree 
29.1 degrees 

.23696 

FILE DN154 0 



380128.094250 AL-15299-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F 61.981 .116 16.656 .065 
Wet Bulb Temperature, F 51.253 .062 10.696 .034 
P11-Baro <Vent>, "Hg ABS 29.506 .000 99.919 .001 
F3 C3 Fuel Pressure,psig 72.987 .212 503.23 1.461 
P4 C3 Oil Pressure, psig 47.046 .008 324.37 .053 
P5 C3 Airbox Pres., psig 2.981 .007 20.556 .048 
P10 C3 Exh Corn», inH20g 18.750 .129 4,666 .032 
P11 C3 Intake Vac,inH20v 13,084 .065 3.256 .016 
P12 C3 Blowby, inH20g -.001 .001 -.000 .000 
C3 Speed, RPM 2203.5 2.102 2203.5 2.102 
C3 Fuel Flow, lb/hr 70.154 .196 31.821 .089 
C3 Smoke, '/. 3.845 .105 3.845 .105 
Cell 3 Load, lb-ft 405.65 .799 549.99 1.033 

Exhaust 1, F 729.59 .381 387.55 .212 
Exhaust 2, F 810.22 .289 432.35 .160 
Exhaust 3, F 927.81 .500 497.67 .278 
Exhaust 4, F 768.63 .438 409.24 .243 
Exhaust 5, F 929.02 .597 493.35 .332 
Exhaust 6, F 938.14 .504 503.41 .280 
Exhaust Co»», F 726.20 .343 385.67 .191 
Water In, F 156.05 .045 68.913 .025 
Water Out, F 170.00 .031 76.669 .017 
Oil Su»p, F 239.18 .170 115.10 .095 
Fuel In, F 89.269 .015 31.316 .008 
Inlet Air, F 101.69 .410 38.718 .228 
Airbox, F 182.32 .045 83.511 .025 

Horsepower 170.19 .280 126.89 .209 
Corrected Horsepower 174,35 .287 129.99 .214 
BSFC, lb/hp-hr .412 .001 ,251 .001 
Corrected BSFC .402 .001 .245 .001 
Relative Humidity 46.913 .274 46.913 .274 
Reference Pressure, inHg 34.614 117.22 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset s 
Reference Pressure t 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power i 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing » 
Centroid Magnitude t 
Sensitivity » 
Premixed/Diffusion Ratio » 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
34.61 in-Hg 
2204 RPM 
405.7 lb-ft 
70.2 lb/hr 
170.25 bhp 
.412 lb/bhp-hr 

22.49 kwVcyl 
9.825 MPa 
523.3 kPa/deg 

47.2 Joules/deq 
1215.52 Joules 
70.6 'A 
35.6 Ji 
33.5 7. 
6.6 degrees 

1 96.6 degrees 
11.91 J/degree 
28.0 degrees 

.23520 

FILE DN1542 



880128.»0 0349 AL-15299-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pre»., psig 
P10 C3 Exh Comm, inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, Ib-ft 
K1 C3 Exhaust t, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 7 
63.704 .326 17.613 . 181 
52.563 .054 11 .424 . 03 0 

29.513 .000 99.941 . 001 

70.508 .091 486.14 .626 
42.722 .025 294.56 . 172 
2.089 . 01 1 14.4 05 . 078 
13.445 . 138 3.346 . 034 
8.861 .076 2.205 .019 
.000 . 002 .000 . 001 

1802.3 1 .684 1302.3 1 .684 
66.136 .957 29.999 .434 
17.667 .216 17.667 .216 
410.80 .840 556.97 1 . 138 

676.70 4.287 358.17 2.382 

790.33 .699 421.29 .388 

876.15 5.886 468,97 3.270 

734.31 1 , 165 390.17 .647 

923.25 1 . 103 495.14 .613 

934.87 .691 501.60 .384 

704.48 .286 373.60 . 159 
153.33 . 113 67.404 .063 

168.07 . 160 75.596 .089 

233.72 .119 112.07 . 066 

88.720 . 033 31.511 . 018 

100.54 .344 38.078 . 191 
162.57 .066 72.540 . 036 

140.97 .345 1 05 . 1 1 .257 

144.30 .353 107.59 .263 

.469 .007 .285 . 004 

.458 .006 .279 . 004 

46.544 .994 46.544 .994 

33.115 112.14 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke s 
Displacement : 
Compression Ratio > 
Injection Timing s 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load 
Fuel Flow i 
Brake Power i 
BSFC : 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate > 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency » 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.12 in-Hg 
1802 RPM 
410.8 lb-ft 
66.1 lb/hr 
140.95 bhp 
.469 lb/bhp-hr 

17.94 
9.976 
591 .3 

59. 
1204 

FILE ON 1544 

kwVcyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 
60.8 
30. 1 
29.4 
6.0 
196.2 

29 
V. 
V. 
V. 
degrees 
degrees 

12.38 J/degree 
28.2 degrees 

.21463 



38012S 1. 101844 AL-15299-F AL-12920-L 6V53N 7 
Dry Be lib Temperature, F 65.097 .352 13.387 .195 
Wet Be tlb Temperature, F 53.219 . 07t 11.788 . 039 
PH-Baro <Vent>, "Hg ABS 29.514 . 000 99.945 . 001 

P3 C3 Fuel Pressure,psig 68.631 .084 473.20 .578 

P4 C3 Oil Pressure, psig 32.418 .005 223.51 . 038 

P5 C3 Airbox Pres., psig 1 .505 . 01 1 10.378 .077 

P10 C3 Exh Com», inH20g 9.125 . 124 2.271 .031 

PI! C3 Intake Vac,inH20v 5.345 .059 1 .330 .015 

P12 C3 Blowby, inH20g -.004 ,003 -.001 .001 

C3 Speed, RPM 1401.5 1 .372 1401 .5 1 .372 

C3 Fuel Flow, lb/hr 52.456 .231 23.793 . 105 

C3 Smoke, V. 45.778 1 .705 45.778 1 .705 

Cell 3 Load, lb-ft 389.27 1 .794 527.77 2.432 

Kl C3 Exhaust 1, F 624.84 .396 329.36 .220 

K2 C3 Exhaust 2, F 708.03 . 178 375.57 .099 

K3 C3 Exhaust 3, F 798.63 .354 425.91 . 197 
K4 C3 Exhaust 4, F 683.27 .533 361.82 .299 
K5 C3 Exhaust 5, F 847.98 .772 453.32 .429 
K6 C3 Exhaust 6, F 800.25 .817 426.80 .454 
K7-C3 Exhaust Com», F 632.69 .295 333.72 . 164 
•J1 C3 Water In, F 153.43 .062 67.461 .034 
J2 C3 Water Out, F 169.25 .043 76.247 .024 
J3 C3 Oil Sump, F 232.07 .211 111.15 . 117 
J4 C3 Fuel In, F 87.685 . 023 30.936 . 013 

J5 C3 Inlet Air, F 101 .56 .121 38.643 .067 
J6 C3 Airbox, F 159.26 .061 70.702 .034 
Horsepower 103.88 .538 77.449 ,401 
Corrected Horsepower 106.43 .551 79.351 .41 1 
BSFC, lb/hp-hr .505 .004 .307 . 002 
Corrected BSFC .493 .004 .300 , 002 
Relati ive Humidity 44.591 1 .017 44.591 1 .017 
Reference Pr^ssur^,    inHg 32.185 108.99 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore s 
Stroke : 
Displacement : 
Compression Ratio ? 
Injection Timing i 
Crankangle Offset •. 
Reference Pressure » 
Speed ! 
Load  : 
Fuel Flow i 
Brake Power ? 
BSFC i 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pr^ssur&   Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
8rake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing *. 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
32.19 in-Hg 
1402 RPM 
389.3 lb-ft 
52.5 lb/hr 
103.92 bhp 
.505 lb/bhp-hr 

13.77 
10.30 
649. 0 

68 
1202 

FILE : DN1546 

kwVcyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 47 
59.4 X 
29. 1 •/. 
27.3 V. 
5.2 degrees 
195.1 degrees 
13.49 J/degree 
27.9 degrees 

.18524 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JZ_FUEL^_DATE^^PAGE^. 

Speed, RPM 
Lood. Ib-ft 
Fuel Row, lb/hr 
Exh. Opoclty, X 

£&12te£. 
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<//3£ 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.lZ_FUEL^gATE^PAGEJ^ 

Operator        ^ 

Time Z 
Teat Hour 
Speed, RPM 
Lood, lb-ft 
Fuel Row, lb/hr 

//#> 
/& AU. 

£# 
522^1 
0i3 

fl2t 

/'#> ?.b° 
?<iit> 
\MO° 

Exh. Opocity. % 

TEMPERATURES. PEG. F 
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880128,113942 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
PS C3 Airbox Pre»., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

K2 
K3 
K4 
K5 
K6 
K7 
J1 
,12 
•J3 
J4 
•J5 
J6 

C3 
C3 
C3 
C3 
C3 
-C3 
C3 
C3 
C3 
C3 
C3 
C3 

F 
3, F 
4, F 
5, F 
6, F 
Comm, 

In, F 
Out, F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
65.007 .301 18.337 
53.339 .054 11.855 
29.499 . 001 99.896 
74.913 .332 516.51 
50.819 .010 350.38 
5.250 . 014 36.201 

28.801 .222 7.167 
19.788 .157 4.924 

.039 . 008 .01 0 
2800.5 2.272 2800.5 
96.946 .088 43.974 
8.232 .660 8.232 

380.73 .532 516.20 
803.16 .667 428.42 
862.12 .5 03 461.18 
959.56 .659 515.31 
861.54 .398 46 0,85 
968.51 .804 520.29 
981.94 .465 527.74 
784.66 .441 418.14 
156.46 .047 69.142 
170.14 .024 76.746 
246.92 . 188 119.40 
93.975 . 049 34.431 
101.96 .280 38.867 
217.03 .078 102.79 
203.02 .343 151.37 
208.21  ' .352 155.24 

.478 .001 .291 

.466 .001 .233 
45.398 .851 45.398 
38.734 131.17 

167 
030 
002 
287 
070 
097 
055 
039 
002 
272 
040 
660 
,721 
370 
280 
366 
221 
447 
,258 
,245 
, 026 
,013 
, 1 05 
027 
156 

, 044 
,256 
263 
000 
000 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DH1548 
Bore i 
Stroke s 
Displacement i 
Compression Ratio t 
Injection Timing s 
Crank angle Offset .• 
Reference Pr^ssur*   i 
Speed ; 
Load  i 
Fuel Flow s 
Brake Power s 
BSFC : 
Indicated Power : 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217.9 cc 

2!.0 to 1 
13 BTDC 

130.0 degrees 
38.73 in-Hg 
2301 RPM 
380.7 lb-ft 
96.9 lb/hr 

203.04 bhp 
.477 lb/bhp-hr 

30.23   kWVcyl 
9.819  MPa 
505.7  kPa/deg 

43.0 Joules/deg 
1294.28 Joules 
70.3 '/. 
35.2 V. 
29.4 'A 
7.6 degrees 
199.3 degrees 
12.10 J/degree 
29.3 degrees 

.25335 



880128.115759 AL-16085-F AL-12920-L 6V53N 7 
Dry Bulb Temperature, F    64.776 ,249 18.209 .138 
Wet Bulb Temperature, F    53.353 .062 11.863 .035 
Pll-Baro <Vent>, "Hg ABS   29.490 .000 99.863 .002 
P3 C3 Fuel Pressure,psig   71.803 .289 495.07 1.990 
P4 C3 Oil Pressure, psig   49.317 .014 340.03 .097 
P5 C3 Airbox Pres., psig    4.178 .017 28.807 .120 
P10 C3 Exh Co»», inH20g    24.276 .152 6.041 .038 
P11 C3 Intake Vac,inH20v   16.317 .131 4.060 .033 
P12 C3 Blowby, inH20g        .022 .006 .005 .001 
C3 Speed, RPM              2502.2 3.455 2502.2 3.455 
C3 Fuel Flow, lb/hr                    91.081 .083 41.314 .038 
C3 Smoke, Y,                                             6.241 .210 6.241 .210 
Cell 3 Load, lb-ft         412.28 .869 558.97 1.179 

333.09 .469 445.05 .26 0 
887.31 .421 475.17 .234 
991.48 .649 533.04 .361 
852.07 .595 455.59 .331 
986.22 .498 530.12 .276 
993.44 .548 534.13 .304 
769,51 .279 409.73 .155 
154.71 .050 68.174 .028 
168.57 .035 75.372 .019 
242.82 .239 117.12 .133 
92.147 .017 33.415 .009 
102.38 .053 39.102 .030 
199,81 10.851 93.229 6.028 

Horsepower                  196.42 .496 146.45 .369 
Corrected Horsepower       201.61 .509 150.32 .379 
BSFC, lb/hp-hr                                         .464 .001 .232 .001 
Corrected BSFC                .452 .001 .275 .001 
Relative Humidity          46.236 .360 46.236 .360 
Reference Pressure, inHg   36.796 124.61 

Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
Jl C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
■J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED   DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing s 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC ! 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio t 

DIESEL 6V-< 53N 
98.4 mm 
114,3 mm 
5217 .9 cc 

21,0 to 1 
18 BTDC 

130. 0 degrees 
36.80 in-Hg 
2502 1 RPM 
412.3 lb-ft 
91 . 1 Ib/hr 
196.42 bhp 
.464 lb/bhp-hr 

25.91 kwVcyl 
9.899 MPa 
543.9 kPa/deg 

48 .5 Joules/deg 
1262.: 34 Joules 
65.2 : y. 
32. 1 : V. 
30,2 : V. 
7. 1 i degrees 
199.3 degrees 

FILE ! DN1550 

11.53 J/degree 
30.3 degrees 

.23301 



380128,121222 AL-16085-F 
Dry Bulb Temperatur«, F 
Ulet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssurs,   inHg 

AL-12920-L 6V53N 7 
67.837 .228 19.909 . 127 
54.722 .111 12.623 .062 
29.481 . 001 99.834 . 002 
72.834 .387 502.17 2.668 
51.898 . 020 357.82 . 138 
3.924 .023 27.058 . 160 
19.948 . 181 4.964 .045 
16.775 . 123 4. 174 . 031 

. 013 .006 .003 . 002 
2502.2 2.861 2502.2 2.361 
62.594 . 102 28.392 . 046 

.221 . 043 .221 .043 
291.15 1 .304 394.75 1 .768 
6 09.44 .583 320.80 .324 
637.17 .481 336.21 .267 
716.68 .414 380.38 .23 0 
636.19 .565 335.66 .314 
711.66 1 .542 377.59 .357 
702.79 1 .151 372.66 .639 
568.36 .407 297.98 .226 
158.76 .078 70.423 . 043 
169.88 .095 76.598 .053 
231.19 .095 110.66 .053 
92.879 .024 33.822 . 014 
100.45 .378 33.026 .210 
180.83 .066 82.682 .037 
138.71 .679 103.42 .506 
142.19 .696 106.01 .519 

.451 .003 .275 . 002 

.440 .002 .268 . 002 
41.943 .565 41 .943 .565 
36,237 122.71 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement i 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Pressure   : 
Speed : 
Load  : 
Fuel Flow 
Brake Power : 
BSFC ? 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity * 
Premixed/Diffusion Ratio * 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
36.24 in-Hg 
2502 RPM 
291.2 lb-ft 
62.6 lb/br 
138.72 bhp 
.451 lb/bhp-hr 

18.80 
8.745 
610.6 

61 
892.422 
67.0 Ji 
33.9 y. 
31 .1 % 
9.5 degrees 
197.5 degrees 
11.43 J/degree 
25.9 degrees 

.36777 

FILE i DM 1552 

kW/cyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 



380128.122446 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pre«., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V, 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
i\ C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
■J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-1292 0-L 6V53N 7 
67.783 .743 19,879 .413 
54.334 .216 12.4 08 . 120 
29.474 . 001 99.809 . 002 
69.468 . 142 478,97 .976 
46.542 . 013 320,89 . 088 
3.025 .012 20.854 . 084 
19.376 . 185 4.822 .046 
13.300 . 119 3.310 . 030 
-.002 .003 -.000 . 001 

2201 .5 1 .933 2201.5 1 .933 
83,539 .052 37.393 .023 
9.434 . 132 9.434 , 132 
428,48 .659 580.94 .393 
775.59 .433 413.10 .268 
863.96 .379 462.2 0 .21 1 
988.21 .476 531.23 .264 
814.33 .748 434.63 .416 
990.82 .692 532.63 ,384 
1003.7 .719 539.86 .399 
777.80 .294 414.33 . 163 
153.83 . 057 67.685 . 032 
168.18 .033 75.653 .019 
241.51 ,159 116.39 . 083 
90.957 . 017 32.754 . 009 
101.97 .093 38.872 .052 
192.87 .049 89,375 .027 
179.61 .309 133.91 .230 
184.34 .317 137.44 .236 

.465 . 001 ,283 . 000 

.453 .001 .276 , 000 
40.633 1 .415 40.633 1 .415 
34.654 117.35 



WAVY HIGH SPEED   DIESEL - DETROIT DIESEL 6V-53N FILE DN1554 
Bore i 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow : 
Brake Power ! 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate : 
Cumulative Heat Release s 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing 
Centroid Magnitude » 
Sensitivity : 
Premixed/Diffusion Ratio i 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

130.0 degrees 
34,65 in-Hg 
2202 RPM 
423.5 lb-ft 
83.5 lb/hr 
179.66 bhp 

.465   lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 

23. 17 
10.13 
589.2 

56 
1263.42 
62.9 V. 
31 .3 '/. 
30.2 V. 
6.6   degrees 

197.4   degrees 
12.33   -Vdegree 
23.9   degrees 

.22314 



380128.123740 AL-16085-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature/ F 
Pll-Baro «CVent >, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/br 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
Jl C3 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1* 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prassur^,   inHg 

AL-12920-L 6V53N 
67.638 .140 19.799 
54.646 .064 12.531 
29.463 .000 99.772 
71.755 . 157 494.73 
50.665 . 02 0 349.32 
2.799 . 01 1 19,298 
14.510 .175 3.611 
13.806 . 127 3.436 
-.018 .002 -.004 

2201.4 1 .367 2201.4 
43.731 ,048 19.836 
-.328 .043 -.328 

223.89 1 .237 303.55 
498.19 . 158 259.00 
518.15 .443 270.08 
575.40 .266 301.39 
514.62 .552 263.12 
566.22 .208 296.79 
567.14 .449 297.30 
455.49 .947 235.27 
158.19 . 035 70.104 
168.12 . 014 75.625 
221.90 . 174 105.50 
91.751 .034 33.195 
100.62 . 177 33.122 
166.50 .149 74.725 
93.841 .545 69.966 
96.266 .559 71 .773 

.466 .003 .284 

.454 .003 .276 
42.265 .420 42.265 
34.146 115.63 

7 
.078 
.036 
. 001 
. 081 
. 137 
,073 
.044 
.031 
. 001 
.867 
,022 
. 043 
.678 
. 033 
,246 
.148 
.306 
. 1 16 
.244 
.526 
. 019 
.008 
.097 
.019 
. 093 
. 083 
.407 
.417 
.002 
. 002 
.420 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1556 
Bor« i 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset .• 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow ; 
Brake Power s 
BSFC : 
Indicated Power 
Peak Pressure   : 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
19 BTDC 

130.0 degrees 
34,15 in-Hg 
2201 RPM 
223.9 lb-ft 
43.7 lb/hr 
93.83 bhp 
.466 lb/bhp-hr 

13.39 kW/cvl 
8,129 MPa 
718.6 kPa/deg 

78.5 Joulcs/deg 
708,169 Joules 
67.0 V. 
34.6 V. 
30.1 Y. 
10.4 degrees 
194.5 degrees 
13.99 J/degree 
22,1 degrees 

.46874 



380128.125043 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
PI I C3   Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
•J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
■Jt> C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

.-12920-L 6V53N 7 
68.260 .699 20.144 .388 
54.683 .U1 12.602 . 062 
29.456 . 001 99.749 . 002 
67.852 .161 467,82 1.112 
42.215 . 019 291.06 . 133 
2. 103 . 0 07 14.501 . 050 
13.516 . 160 3.363 , 040 
9.455 ,059 2.353 .015 
-. 026 . 004 -.006 . 001 
1800.4 1 .787 1800.4 1 .787 
73.046 . 039 33,133 .017 
28.246 .361 28.246 .361 
419.85 .849 569.24 1 . 151 
711.97 .325 377,76 , 180 
831 . 11 .726 443.95 .403 
917,54 .713 491.96 .396 
756.98 .413 402.77 .230 
954.81 .792 512.67 .44 0 
956.78 .366 513,77 .203 
735.59 .316 390.39 . 176 
155.05 .082 68.360 . 045 
170.21 .036 76.733 ,020 
236.28 .257 113.49 . 143 
89.167 . 011 31.759 . 006 
102.89 . 070 39.392 .039 
168.00 .096 75.558 . 053 
143.93 .374 107.31 .279 
147.95 .385 110.31 .287 

.508 .001 .309 . 001 

.494 . 001 .300 .001 
40,568 1 .710 40.568 1 .710 
33.043 111.90 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke ! 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow 
Brake Power s 
BSFC ; 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay > 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio > 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.04 in-Hg 
1800 RPM 
419.9 lb-ft 
73,0 lb/hr 
143.91 bhp 
.507 lb/bhp-hr 

18.20 kW/cyl 
10.26 MPa 
733.7 kPa/deg 

79.7 Joules/deq 
1235.59 Joules 
57.3 •/. 
28. 1 •/. 
27.6 V. 
6.3 degrees 
196.7 degrees 
13.74 J/degree 
28.4 degrees 

.21997 

FILE DN1558 



880128.130611 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres. , psig 
P10 C3 Exh Conn, inH20g 
Pit C3 Intake Vac,inH20v 
PI 2 C3 Blowby. inH20g 
C3 Speed, RPW 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2,   F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
68.190 . 150 20.106 
54.191 . 019 12.328 
29.443 .000 99.706 
69.422 . 181 478.65 
45.165 .006 311.40 

1 .829 . 008 12.613 
10.710 .131 2.665 
9.995 . 054 2.487 
-.025 ,003 -.006 
1800.0 1 .093 1800.0 
41.255 .073 18.713 

. 181 . 055 .181 
275.82 .449 373.96 
505.57 .216 263.09 
535.81 .468 279.89 
596.24 . 193 313.47 
514.61 .335 268.12 
628.16 .508 331.20 
607.12 .268 319.51 
459.60 .381 237.56 
158.57 .066 70.317 
169.36 .057 76.312 
220.80 .140 104.89 
89.281 .033 31.823 
100.30 . 056 37.945 
154..63 . 108 68.130 
94.530 . 158 70.480 
96.951 . 162 72.284 

.436 .001 .266 

.426 .001 .259 
38.884 .379 38.884 
32.433 109.33 

7 
. 083 
. 01 1 
.002 
.249 
. 044 
. 056 
. 033 
, 014 
, 001 
. 093 
, 033 
, 055 
,609 
, 120 
,260 
- 107 
, 186 
,282 
, 149 
212 
037 

, 032 
,073 
018 
031 
060 
1 17 
120 
001 
001 
379 



NAVY HIGH SPEED   DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure i 
Speed : 
Load  > 
Fuel Flow i 
Brake Power s 
BSFC s 
Indicated Power 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.43 in-Hg 
1300 RPM 
275.8 lb-ft 
41.3 lb/hr 
94.52 bhp 
.437   lb/bhp-hr 

12. 08   kwVcyl 
8.398  MPa 
716.7 kPa/deg 

78,0 Joules/deg 
791.612 Joules 
64.8 V. 
33.0 mA 
32.1 V. 
9.4 degrees 
193.8 degrees 
13.76 J/'degree 
22.4 degrees 

.41678 

FILE DN1560 



880128.132241 AL-16085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, 7. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
i\ 
J2 
)3 
■)A 

J5 
Jo 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Com», 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

AL-12920-L 6V53N 
68,324 .210 20.180 
54,413 .032 12.452 
29.429 .001 99.657 
7 0.273 .234 484.52 
47.088 .008 324.66 

1 .817 .006 12.530 
8.965 .045 2.231 
10.212 .058 2.541 
-.018 . 004 -.005 
1799.6 1 . 082 1799.6 
25.960 .053 11.775 
-.378 .030 -.378 
147.64 .411 200.17 
397.06 . 186 202.31 
396.88 . 166 202.71 
436.93 .237 224.96 
369.19 .316 187.33 
390.39 .227 199.10 
391.72 .282 199.85 
330.56 . 090 165.87 
161.49 . 191 71.939 
169.93 . 145 76.629 
211.34 .087 99.633 
90.498 .029 32,499 
99.461 . 157 37.479 
147.66 .088 64.256 
50.590 . 134 37.719 
51.880 . 137 38.680 

.513 .001 .312 

.500 .001 .304 
39.348 .533 39.348 
32,378 109.64 

7 
, 117 
018 
002 
612 
058 
040 

,01 1 
014 
001 
082 
024 
030 
558 
103 
092 
132 
175 
126 
157 
050 
106 
080 
048 
016 
087 
049 
1 00 
102 
001 
001 
533 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset s 
Reference Pressure s 
Speed : 
Load  > 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency 
Brake Thermal Efficiency ! 
Ignition Delay t 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
32.38 in-Hg 
1300 RPM 
147.6 lb-ft 
26.0 lb/hr 
50.59 bhp 
.5t4 lb/bhp-hr 
7.97 

7.428 
820. 1 

94 
518.403 
67,4 V. 
34.6 V. 
27.3 •/. 
11.1 degrees 
193.2 degrees 
13.62 J/degree 
20.1 degrees 

.55332 

FILE : DN1562 

kwVcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 



880123.133246 AL-16085-F 
Dry Bulb Temperature, F 
yet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3   Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
•J1 C3 
J2 
•J3 
J4 
,15 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
63.144 .044 20.030 
54.273 .003 12.374 
29.425 .000 99.644 
70.561 . 141 486.50 
47.943 . 014 330.55 

1 .873 .005 12.916 
8.343 .102 2.076 
10.203 .070 2.539 
-.025 . 002 -.006 
1799.7 1 .874 1799.7 
19.757 . 044 8.962 
-. 077 .033 -.077 

38,370 .716 119.31 
353.00 . 102 178.33 
350.33 .382 176.85 
382.78 .405 194.38 
297.24 . 115 147.36 
297.15 . 183 147.31 
304.41 .268 151.34 
294.13 .614 145.63 
160.82 .345 71.567 
168.58 .287 75.876 
206.86 .262 97.146 
91.201 .018 32.89 0 
98.031 . 178 36.684 
145,70 .040 63.164 
30.282 .265 22.577 
31.016 .271 23.125 

.652 .006 .397 

.637 .006 .333 
39.347 . 131 39.347 
32.489 110.02 

7 
. 024 
. 002 
. 002 
.976 
. 098 
. 034 
.025 
. 017 
. 001 
.874 
.020 
. 033 
.971 
.057 
.212 
,225 
. 064 
, 1 02 
, 149 
,341 
, 191 
, 159 
, 146 
, 010 
, 099 
022 
197 
202 
004 
003 
131 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement s 
Compression Ratio : 
Injection Timing t 
Crankangle Offset s 
Reference Pr^ssur^   i 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
eSFC : 
Indicated Power 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing » 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

2t.0 to 1 
13 BTDC 

180.0 degrees 
32.49 in-Hg 
1800 RPM 
88.4 lb-ft 
19.8 lb/hr 
30.30 bhp 
.654 lb/bhp-hr 

FILE : DN1564 

kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

6.43 
7.096 
804.4 

93 
418.119 
71 .4 V. 
36.6 V. 
21 .4 V. 
11.6 degrees 
192.9 degrees 
20.19 J/degree 
19.3 degrees 

.60253 



38 0128.134858 AL-16 085-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Venfc>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
Pit C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, Ib-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prttssur^,    inHg 

AL-12920-L 6V53H 
69.449 .365 20.305 
54.858 . 101 12.699 
29.413 . 000 99.602 
65.949 .280 454.70 
32.497 . 015 224.06 

1 .474 . 006 10.166 
9.119 .105 2.269 
6.629 .052 1 ,650 
-.012 .004 -.003 
1402.0 .978 1402.0 
60.857 . 033 27.6 04 
70.168 .918 70.168 
388.20 1 . 069 526.32 
632.82 .261 333.79 
711.67 .307 377.59 
814.14 .599 434.52 
692.69 1 .066 367.05 
819.06 .929 437.25 
774.33 .824 412.41 
623.63 .835 328.68 
152.75 .076 67.086 
168.89 . 086 76,048 
232.56 . 062 111.42 
90.354 . 049 32.419 
100.06 . 107 37.814 
160.37 .045 71.315 
103.62 .290 77.260 
106.38 ,298 79.315 

.587 .002 .357 

.572 .002 .348 
37.8 09 .793 37.809 
31.927 108.12 

7 
.203 
.056 
. 001 
.930 
. 100 
. 043 
.026 
.013 
. 001 
.978 
.017 
.918 
.449 
. 145 
. 170 
.333 
.592 
.516 
.458 
.464 
, 042 
, 048 
, 035 
, 027 
059 
025 
216 
222 
001 
001 
793 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow 
Brake Power i 
BSFC ! 
Indicated Power : 
Peak Pressure » 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency ! 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay t 
Centroid Phasing s 
Centroid Magnitude s 
Sensitivity t 
Premixed/Diffusion Ratio » 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
31.93 in-Hg 
1402 RPM 
388.2 lb-ft 
60.9 lb/hr 
103.63 bhp 
.533 lb/bhp-hr 

1 3 .77 
10.48 
794.5 

90 
1209.33 
52.3 Y. 
25.5 V. 
23.8 V. 
5.6 degrees 
195.0 degrees 
15.60 ü/degree 
27.4 degrees 

.20404 

FILE DN1566 

kwVcyl 
MPa 
kPa/deg 
8   Joules/deg 

Joules 



330128.140134 AL-16085-F 
Dry   Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure/psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Conn; inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, 7. 
Cell 3 Load, Ib-ft 
KJ 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 C3 
J2 
J3 
•J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2> 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, Ib/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
69.984 .210 21.t02 
55.200 , 090 12.889 
29.40? .001 99.583 
68.062 .184 469.27 
38.061 . 034 262.42 

1 .404 . 007 9.679 
5.546 .062 1 .330 
6.878 .053 1 .712 
-.017 .004 -.004 
1401.8 .899 1401.3 
16,049 . 037 7.280 
-.574 , 064 -.574 

97.548 1 .342 132.26 
347.34 . 175 175.19 
327.50 .23? 164.16 
363,02 .299 136.68 
275.72 .659 135.40 
275.49 .851 135.27 
289.54 .875 143.08 
285.85 1 .577 141.03 
159.77 .439 70.983 
167.75 .102 75.416 
203.52 . 156 95.28? 
93.228 . 029 34.015 
97.958 . 054 36.643 
146.03 .217 63.349 
26.037 .358 19.413 
26.688 .367 19.898 

.616 .007 .375 

.601 .007 .366 
37.570 .372 37.570 
31.759 107.55 

7 
. 1 17 
. 050 
. 002 
.266 
.235 
, 046 
,016 
.013 
, 001 
.899 
. 01? 
, 064 
,319 
, 097 
, 132 
, 166 
,366 
,473 
,436 
,876 
,244 
,057 
, 08? 
016 
030 
121 
26? 
273 
004 
004 
372 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                 FILE » DN1563 
Bore ! 98.4 mm 
Stroke : 114.3 mm 
Displacement s 5217.9 cc 
Compression Ratio : 21.0 to 1 
Injection Timing s 18 BTDC 
Crankangle Offset : 180.0 degrees 
Reference Pressure ; 31.76 in-Hg 
Speed : 1402 RPM 
Load  : 97.5 lb-ft 
Fuel Flo« ; 16.0 lb/hr 
Brake Power s 26.03 bhp 
BSFC i .615 lb/bhp-hr 
Indicated Power s 5.04 kwVcyl 
Peak Pressure ; 7.081 MPa 
Peak Rate of Pressure Risej 898.7 kPa/deg 
Peak Heat Release Rate : 105.9 Joules/deg 
Cumulative Heat Release : 416.260 Joules 
Apparent Combustion Efficiency : 68.5 X 
Indicated Thermal Efficiency s 35.5 V. 
Brake Thermal Efficiency J            22,8 V. 
Ignition Delay \ 10,8 degrees 
Centroid Phasing i 189,8 degrees 
Centroid Magnitude : 23.50 J/degree 
Sensitivity i 17.0 degrees 
Premixed/Diffusion Ratio i               ,63606 
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APPENDIX F8
DDC 6V-53N DATA SHEETS

FUEL BLEND TF07
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page 1 of 3 

Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI) ^-/l/js 
Engine Type:   PDA 6V-53N     Engine Tester: /; ZJgZ&s*  

Test Fuel; TF^7A///U^7 Date: J-/-^^   ^ 

Step Initials  Test Procedure 

l> izL klß. Flush fuel system with BF-2 

2. • Pr.l.fi Engine warmup 

3. tr-bP1 Clean smokemeter lenses and adjust purge air 

4. 6~.t-.f- Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressures 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system uit\\TFp7AJ//(Jt7      test fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12*  £jL/z- Flush fuel system with BF-2 

13. &,/. /0 Engine warmup 

14. ^,/,/y    Clean smokemeter lenses and adjust purge air 

15«  /r.//s Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 3b+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

i6, er./-& Compute corrected power levels and maximum cylinder pressures 

!?• 4:/.$ Compare to 95% confidence bands of BF-2 performance 

!**• 4-./..Z? Determine action; i.e. continue or contact DTNSRDC 
19« 4.JJJ0 Flush fuel system w i t h/^%///^ 7 test fuel 

21). ^/yy Engine warmup 

21. £j_/f_ Clean smokemeter lenses and adjust purge air 
22*   fr./'^ Complete performance testing load-speed matrix. Maintain 

fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 5(J+2mm of mercury under full-rack conditions 
at rated speed. 

5. 6-.L.H 
6. fr.pA 
7. (r.ifi 

8. ir.L.A 
9. 6-.LJ- 
10. 

11. 

A-.u.A 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type;   PDA 6V-53N     Engine Tester:  BFLRF(SwRI) 

Fuel Blend: 7f <p IJU/IV^I Date:^-/-? 3>  

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800      a</y     QMSL ?     A/J/S7Q 
25oo    &&_   $AJ/J7/   $M??~ 
2200     faL       tf/o/JZl   QW7J 
1800     ^7      ]QlU(SK  /QAJ/67C 
1400    jyy     ay/Si? $vtfr$ 

PPA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:  Tf4W//U37 

Speed      CBHP Run   fl RAW   File AVG   File 

2800 Full-Rack $*ft 4&J/S7f tfjÜ/5 ?& 

2500 Full-Rack djO tfP/5& (W(S^J— 

2500 145 Ml ÜMÄ t3 tiWStJ 

2200 Full-Rack 3S& &M& Sf &M£lL 
2200 loo 3M QMS7 amfö 
1800 Full-Rack £<S f tf/U/3 ST DM?® 
1800 loo aa ßjü/tf/ öAJ/sr^ 
1800 54 2ÄL- 0AJ/M1 Q»W 
1800 20 JJ7 djU/JfS &Jtfft 
1400 Full-Rack Ul ßHbtäl 4M%L 
1400 28 £&l 0AJ/Sf<f QUt£OQ 



Page 3 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine   Type:        PDA   6V-53N            Engine   Tester;      BFLRF(SwRI) 

Fuel   Blend: T£<fiUlfUM Date : ff-/-;?>£  

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800     &0      fljü/lol      ÖAJ/£o7k 
2500        <&/ tf/V/603       Q/0/£& Y 

2200     0.6JL      n/o/6öS   0/o/CöÄ 
1800        ptf       gm&2     ÜJOiÄO 1 
i4oo     g£i    Quitof   QMUf 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluation! 

Fuel   Blend: Tf^WZ/C/?? 

Speed CBHP Run   # RAW   File AVG   File 

2800 Full-Rack M &PIU! OJUiUX 
2500 Full-Rack a& 0/J/&3 0A//£/f 
2500 145 M7 AJÜ/Uf tf/u/4/6 
2200 Full-Rack fc* am/7 ßM/? 
2200 100 m 6Min d/j/42 & 
1800 Full-Rack 2?o Ö/U/MI MV£1 X 
1800 100 n srnfä 0m*f 
1800 54 S7J. 0MM MTtte 
1800 20 Q76 ßAJ/637 0AJ/tf1t 
1400 Full-Rack Wi QM&1 &>K3i> 
1400 28 ais &W63' ß/u/632^ 



DETROIT -DIESEL 6V-53N LOG SHEET 
TEST Na_i-FUEL_^ATEbhi2.PAGEi^ 

Operator 

Time 
Teet Hour 
Speed, RPM 

Lood, lb-ft 
Fuel now, lb/hr 
Exh. Opocfy, % 

TEMPERATURES, PEG. F 
Exhouat Cyt. L1 
Exhoust Cyl. L2 
Exhouat Cyt. L3 
Exhouet CyLRI 

Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Voc, in.woter 

Exh. Comm 
Blowby, in.woter 
Boromotor, in.Hg, 

I 



380201.091111 AL-15299-F AL-12920-L 6V53N S 
Dry Bulb Temperatur«, F 69.966 .047 21.092 .026 
Wet Bulb Temperature, F 64.951 .019 18,306 ,011 
Pll-Baro <Vent>, "Hg ABS 29,006 .000 98.226 .002 
P3 C3 Fuel Pressure,psig 76.268  • ,499 525.85 3.439 
P4 C3 Oil Pressure, psig 52.235 .017 360.15 .115 
P5 C3 Airbox Pres., psig 4.821 .013 33.237 .088 
P10 C3 Exh Com», inH20g 26,912 .149 6.697 .037 
Ptl C3 Intake Vac,inH20v 18.979 .083 4.723 .021 
P12 C3 Blowby, inH20g .013 .002 .003 ,001 
C3 Speed, RPM 2799.8 2,258 2799.3 2.258 
C3 Fuel Flow, lb/hr 79.998 .240 36,286 ,109 
C3 Smoke, '/. 5.496 .162 5.496 .162 
Cell 3 Load, lb-ft 353.16 ,598 478.81 .311 
Kl C3 Exhaust 1, F 778.42 ,549 414.68 .3 05 
K2 C3 Exhaust 2, F 820.85 .562 433.25 ,312 
K3 C3 Exhaust 3, F 908.27 .611 486.82 .339 
K4 C3 Exhaust 4, F 817.23 .528 436.24 .293 
K5 C3 Exhaust 5, F 915.63 .648 490.91 .360 
K6 C3 Exhaust 6, F 933.72 ,650 500.96 .361 
K7-C3 Exhaust Comm, F 720,34 ,398 382.41 .221 
J1 C3 Water In, F 156.13 .059 68.963 .033 
•J2 C3 Water Out, F 169,27 ,045 76.263 .025 
J3 C3 Oil Sump, F 244.01 .318 117.73 .177 
J4 C3 Fuel In, F 94.063 .047 34.479 .026 
J5 C3 Inlet Air, F 101.82 .150 33.789 .084 
J6 C3 Airbox, F 207.64 .268 97,578 .149 
Horsepower 188.26 .351 140.36 ,262 
Corrected Horsepower 198.34 .370 147.88 .276 
BSFC, Ib/hp-hr .425 .002 .259 .001 
Corrected BSFC .403 .002 .245 .001 
Relative Humidity 76.761 .199 76.761 .199 
Reference Pressure,   inHg 37.425 126.74 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53H FILE DN157Ü 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio s 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure    i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ! 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude s 
■Sensitivity i 
Premixed/Diffusion Ratio s 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
37.43 in~Hg 
2300 RPM 
353.2 Ib-ft 
30.0 lb/hr 
188,30 bhp 
.425 lb/bhp-hr 

27.30 kW/cyl 
9.312 MPa 
482.7 kPa/deg 

40.8 Joules/deg 
1176.69 Joules 
76.2 X 
33.6 V. 
32.5 V. 
7.3 degrees 
198.5 degrees 
11.49 J/degree 
23.7 degrees 

.26979 



880201 I ,101607 AL-15299-F AL-12920-L 6V53N 3 
Dry   Bulb Temperature F 70.303 , 074 21,279 . 041 
Wet Bulb Temperature, F 65.207 . 023 18.448 .013 
Ptl-Baro <Vent>, "Hg ABS 29.014 .000 98.251 . 001 
P3 C3 Fuel Pressure,psig 74.791 .444 515.66 3 . 063 
P4 C3 Oil Pressure, psig 51.411 .098 354.47 .677 
P5 C3 Airbox Pms. ,   psig 3.827 .015 26.393 , 1 05 
PIO C3 Exh Com», inH20g 22.436 . 142 5.583 . 035 
P11 C3 Intake Vac,inH20v 15.447 . 132 3.844 . 033 
PI2 C3 Blowby, inH20g .003 . 003 . 001 . 001 
C3 Speed, RPM 2502.9 2.319 2502.9 2.319 
C3 Fuel Flow, lb/hr 74.518 . 148 33.801 . 067 
C3 Smoke, '/. 1 .809 . 104 J .809 , 1 04 
Cell 3 Load, lb-ft 382.12 .392 518.08 .532 
Kl C3 Exhaust 1, F 757.63 .859 403.13 .477 
K2 C3 Exhaust 2, F 805.81 .549 429.90 .305 
K3 C3 Exhaust 3, F 918.73 .535 492.63 .297 
K4 C3 Exhaust 4, F 789.12 .621 420.62 .345 
K5 C3 Exhaust 5, F 901.16 .616 482.86 .342 
K6 C3 Exhaust 6, F 913.33 .605 489.63 . 336 
K7-C3 Exhaust Conn, F 711.87 1 .331 377.71 .740 
J1 C3 Water In, F 156.12 . 056 68.958 . 031 
J2 C3 Water Out, F 168.99 . 041 76.105 . 023 
J3 C3 Oil Sump, F 236.55 .502 113.64 .279 
J4 C3 Fuel In, F 92,193 . 018 33,441 . 01 0 
J5 C3 Inlet Air, F 99.216 . 131 37.342 . 073 
J6 C3 Airbox, F 188.21 .614 86.785 .341 
Horsepower 182.11 .231 135.77 . 172 
Corrected Horsepower 191.39 .243 142.69 , 181 
BSFC, lb/hp-hr .4 09 .001 .249 . 000 
Corrected BSFC .389 . 001 .237 . 000 
Relative Humidity 76.509 .251 76.5 09 .251 
Reference Pressure, inHg 35.668 120.79 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow i 
Brake Power s 
BSFC ! 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate s 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity » 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 ram 
114.3 mm 
5217.9 cc 

21.0 to 1 
13 BTDC 

180.0 degrees 
35.6? in-Hg 
2503 RPM 
332,J lb-ft 
74.5 lb/hr 
132.10 bhp 
.409 lb/bhp-hr 

24. 03 kwVcyl 
9.443 MPa 
515.3 kPa/deg 

45.0 Joules/deq 
1154.49 Joules 
71 .8 X 
35.8 V. 
33.7 y. 
6.9 degrees 
198.3 degrees 
10.97 J/degree 
29.4 degrees 

.23530 

FILE DN1572 



380201.t02939 AL-15299-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Plt-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
Pil   C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Com», 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

AL-12920-L 6V53N 
69.850 . 1 04 21.028 
65.093 . 027 18.385 
29.014 . 001 98.251 
72.772 .216 501.75 
47.546 . 015 327.82 
2.705 . 009 18.653 
18.129 . 194 4.51 1 
12.228 . 070 3. 043 
-.013 .002 -. 003 

2201.0 2. 190 2201 , 0 
68.089 1 . 031 30.885 
2. 043 . 088 2. 043 

402.12 .937 545.19 
736.23 .289 391.24 
815.12 .526 435.06 
935.00 .590 501.66 
770.18 .455 410.10 
936.84 .437 502.69 
945.98 .381 507.77 
732.71 .219 389.28 
154.03 . 060 67.793 
167.63 .066 75.348 
239.12 .219 115.07 
91 .460 . 025 33.033 
101.41 . 157 38.56 0 
136.61 .080 85.897 
168.52 .327 125.64 
»77.46 .345 132.31 

.404 .006 .246 

.384 . 006 .233 
77.863 .374 77.863 
33.622 113.86 

8 
. 058 
. 015 
. 002 
.491 
. 1 05 
. 065 
. 048 
.017 
. 001 
. 190 
,468 
. 083 
.270 
. 161 
.292 
,328 
.253 
,243 
,21 1 
, 122 
, 033 
, 036 
, 122 
, 014 
087 
044 
244 
257 
0 04 
003 
374 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ; 
Stroke i 
E>isplacement   j 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference   Pr^ssturt    i 
Speed : 
Load  ! 
Fuel Flow ! 
Brake Power .* 
BSFC ! 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing s 
Centroid Magnitude > 
Sensitivity i 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.62 in-Hg 
2201 RPM 
402.1 lb-ft 
68.1 lb/hr 
168.51 bhp 
.404 lb/bhp-hr 

21 .72 kW/cyl 
9.619 MPa 
547.8 kPa/deg 

51.1 Joules/deg 
1187.45 Joules 
7) . 0 '/. 
35.4 X 
34. 1 V. 
6.6 degrees 
197.5 degrees 
11.31 J/degree 
28.9 degrees 

.22854 

FILE ! DN1574 



880201,104119 AL-15299-F AL-12920-L 6V53N 8 
Dry   Bulb Temperatur«, F 69.718 .057 20.954 . 032 
Wet Bulb Temperature, F 64.930 .025 18.295 . 014 
Pll-Baro <Vent>, uHg ABS 29.017 . 000 98.261 . 001 
P3 C3 Fuel Pressure,psig 70.353 . 132 485.07 .912 
P4 C3 Oil Pr^ssun,   psig 42.819 .011 295.22 ,076 
P5 C3 Airbox Pre«., psig 1 .903 .010 12.434 . 067 
P10 C3 Exh Comm, inH20g 12.726 . 117 3. 167 . 029 
PI1 C3 Intake Vac,inH20v 8. 131 . 054 2.023 .013 
P12 C3 Blowby, inH20g -.012 . 002 -.003 . 000 
C3 Speed, RPM 1800.1 1 .692 1800.1 f .692 
C3 Fuel Flow, lb/hr 61.315 . 159 27.812 .072 
C3  Smoke, '/. \7.115 . 174 17,115 . 174 
Cell 3 Load, lb-ft 4 04.99 .725 549.08 .983 
Kl C3 Exhaust 1 , F 682.58 .478 361.43 ,266 
K2 C3   Exhaust 2, F 794,22 .599 423.45 .333 
K3 C3 Exhaust 3, F 878.49 .469 470.27 .260 
K4 C3 Exhaust 4, F 738.23 .538 392.35 .299 
K5 C3 Exhaust 5, F 925.56 .834 496.42 .463 
K6 C3 Exhaust 6, F 931.06 .481 499.48 ,267 
K7-C3 Exhaust Comm, F 706.03 , 140 374.46 , 073 
J1 C3 Water In, F 154.97 .05 0 68.314 . 028 
J2 C3 Water Out, F 169.34 , 049 76.298 . 027 
J3 C3 Oil Sump, F 235.20 .232 112.89 . 129 
J4 C3 Fuel In, F 90.164 . 018 32.313 .010 
J5 C3 Inlet Air, F 103.29 . 049 39.606 .027 
J6 C3 Airbox, F 170.58 .177 76.988 . 093 
Horsepower 138.81 .320 103.49 .239 
Corrected Horsepower 146.39 .338 109.14 .252 
BSFC, lb/hp-hr .442 .002 .269 . 001 
Corrected BSFC .419 .002 .255 . 001 
Relative Humidity 77.689 . 145 77.689 . 145 
Reference Pressure, inHg 32.090 108.67 



NAVY HIGH SPEED   DIESEL - DETROIT DIESEL 6V-53N FILE ; DN1576 
Bore i 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure   s 
Speed : 
Load  : 
Fuel Flow i 
Brake Power s 
BSFC s 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency s 
Ignition Delay s 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

98.4 mm 
114,3 mm 
5217.3   cc 

21.0 to 1 
13 BTDC 

130,0 degrees 
32,09 in-Hg 
1300 RPM 
405.0 lb-ft 
61.3 lb/hr 
138.30 bhp 
.442 lb/bhp-hr 

17,23 kwVcyl 
9.713 MPa 
593,3 kPa/deg 

59.1 Joules/deg 
1165.50 Joules 
63.3 y. 
31 ,2 'A 
31 .2 'A 
6,1 degrees 
196.8 degrees 
12.04 J/degree 
28.7 degrees 

.21192 



Dry Bulb Temperatur«/ F 
Uet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
Pt t C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V, 
Cell 3 Load, lb-ft 
KJ C3 Exhaust 1 , F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
,11 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-T2920-L 6V53N 3 
69.881 . 083 21 ,045 , 046 
64.922 .020 13.290 . Ot I 
29,015 . 001 98.254 . 002 
68,683 . 174 473.55 1 ,200 
32.431 .010 223.60 .069 

1 .230 . 01 1 8.478 . 077 
8.535 .079 2. 124 . 020 
4.748 . 051 1 .131 .013 
-.016 . 002 -.0 04 . 001 
1399.8 1 .224 1399,8 1 .224 
52.103 . 081 23.634 .037 
53.021 1 .729 53,021 1 .729 
379.34 1 .365 514,32 1 .850 
635.83 .404 335,46 .224 
706.67 .259 374.82 . 144 
794.11 .954 423.39 .530 
670.70 .593 354.83 .329 
824.72 .766 440.40 ,426 
782.33 .354 416.85 , 197 
6 09.74 .353 320.96 , 196 
1 54 .. 56 .069 68.090 , 033 
169.95 .053 76.640 . 029 
235.60 . 116 113.11 . 065 
88.695 .037 31,497 .021 
102.77 .061 39.314 .034 
163.85 .091 73.251 . 051 
101 . 11 .403 75.382 .301 
106.58 .425 79.459 .317 

.515 . 002 .314 . 001 

.489 . 002 .297 .001 
76.980 .309 76,98 0 .309 
31 . 169 105,55 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing i 
Crank angle Offset .• 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power j 
Peak Pressure : 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ? 

DIESEL 6V-53M 
98.4 mm 

1 14.3 mm 
521? .9 cc 

21.0 to 1 
18 BTDC 

180. 0 degrees 
31 . 17 in-Hg 
1400 RPM 
379.3 lb-ft 
52. 1 lb/hr 

101.11 1 bhp 
.515 lb/bhp-hr 

13.27 khl/cyl 
10.0? MPa 
667. 0 kPa/deg 

72, 5 Joules/deq 
1169.76 Joules 
58.2 V. 
28.3 7. 
26.8 ? £ 
5.4 degrees 
195.4 degrees 

FILE i DH1578 

13.49 J/degree 
23.0 degrees 

.19106 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NoLt-FUEL DATEiLZ^PAGE-^i- 
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DETROIT DIESEL 6V-53N LOG SHEET 
TEST NOJ-WE^^pATEttÄPAGEiüL. 
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880201.112318 AL-16084-F AL-12920-L 6V53N 8 
Dry Bulb Temperature, F 71.533 .074 21.963 .041 
Uet Bulb Temperature, F 65.432 .016 18.573 .009 
Pll-Baro <V«nt>, "Hg ABS 29.012 .000 98.246 .002 
P3 C3 Fuel Pressure,psig 75,442 .327 520,15 2.254 
P4 C3 Oil Pressure, psig 51.674 .031 356.28 .212 
P5 C3 Airbox Pres., psig 4,958 .014 34.134 ,098 
P10 C3 Exh Come, inH20g 27.862 ,136 6.933 .034 
PH C3 Intake Vac,inH20v 18.989 .109 4.725 .027 
P12 C3 Blowby, inH20g .028 .003 .007 .001 
C3 Speed, RPM 2800.5    1.954   2800.5    1.954 
C3 Fuel Flow, lb/hr        91.711     .153   41.599     .070 
C3 Smoke, '/. 5.654     ,486    5.654     .486 
Cell 3 Load, lb-ft 365.41     .849   495.43    1.151 

.576 

.533 

.340 

.713 

.776 

.283 
,508 
, 050 
,017 
334 
016 
602 
196 

Horsepower 194.84     .423   145.27     .316 
Corrected Horsepower       204.15     .443   152.21     .331 
BSFC, lb/hp-hr .471     .002     .286     .001 
Corrected BSFC .449     .001      .273     .001 
Relative Humidity 72,609     ,229   72.609     .229 
Reference Pressure, inHg 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
•J6 C3 Airbox, F 

71.533 , 074 21 .963 
65.432 . 016 18.573 
29.012 .000 98.246 
75,442 .327 520,15 
51.674 .031 356,28 
4,958 . 014 34.134 

27,862 , 136 6.933 
18.989 . 109 4.725 

. 028 . 003 .007 
2800.5 1 .954 2800,5 
91.711 . 153 41.599 
5.654 ,486 5.654 

365.41 .849 495.43 
794.15 1 . 036 423.42 
835.66 ,960 446.48 
93t.72 ,61 1 499.84 
848.61 1 .284 453.67 
946.20 1 .397 507.39 
956.88 .509 513,82 
737.79 .914 392.10 
155.45 .089 68.584 
168.70 .031 75.943 
245,44 .602 118.58 
89.401 . 029 31.890 
95,960 1 . 083 35.533 
207.57 .352 97.539 
194.84 .423 145.27 
204.15 .443 152.21 

.471 . 002 .286 

.449 . 001 .273 
72,6 09 ,229 72.609 
37,710 127.70 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke ; 
Displacement i 
Compression Ratio : 
Injection Timing s 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load 
Fuel Flow s 
Brake Power : 
BSFC i 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity » 
Premixed/Diffusion Ratio s 

DIESEL 6V-53H 
98.4 mm 
114,3 mm 
5217.9 cc 

21 . 0 to 1 
IS BTDC 

180.0 degrees 
37.71 in-Hg 
2801 RPM 
365.4 lb-ft 
91.7 lb/hr 
194.38 bhp 
.47f lb/bhp-hr 

23.83 kWYcyl 
9.471 MPa 
471.0 kPa/deg 

39.8 Joules/deg 
1218.13 Joules 
69.3 V. 
35. 1 '/. 
29.5 V. 
7.6 degrees 
198.6 degrees 
11.58 J/degree 
29.0 degrees 

.26241 

FILE DN158 0 



330201.113626 AL-1608 4-F l *L-12920-L 6V53H 3 
Dry Bulb Temperature, F 72.083 . 135 22.269 . 075 
Wet Bulb Temperature, F 65.676 . 031 18.709 .017 
PI1-Baro <Vent>, "Hg i ABS 29.008 . 000 98.231 . 001 
P3 C3 Fuel Pressure,p: sig 71.935 .407 495.98 2.806 
P4 C3 Oil Pressure, p; sig 49.664 .013 342.42 . 092 
P5 C3 Airbox Pres,, psig 3.879 .017 26.747 . 121 
P10 C3 Exh Con», inH20g 23.689 . 138 5.895 . 034 
P11 C3 Intake Vac,inH20v 15.507 . 114 3.859 . 028 
P12 C3 Blowby, inH20g .012 .002 .003 . 001 
C3 Speed, RPM 2501.9 2.256 2501.9 2.256 
C3 Fuel Flow, Ib/hr 86.431 . 104 39.204 . 047 
C3 Smoke, V. 3.500 . 162 3.500 , 162 
Cell 3 Load, lb-ft 4 04.25 .994 548.09 1 .348 
Kl C3 Exhaust 1, F 823.00 .632 439.45 .351 
K2 C3 Exhaust 2, F 375.53 .413 468,63 .230 
K3 C3 Exhaust 3, F 983.25 .583 528.47 .324 
K4 C3 Exhaust 4, F 840.87 .445 449.37 .247 
K5 C3 Exhaust 5, F 972.35 .474 522.42 .263 
K6 C3 Exhaust 6, F 980.38 .494 526.88 .274 
K7-C3 Exhaust Comm, F 759.48 .350 404.16 . 194 
J1 C3 Water In, F 155.56 .073 68.646 . 040 
J2 C3 Water Out, F 169.12 . 033 76.180 . 019 
J3 C3 Oil Sump, F 243.28 . 171 117.38 .095 
J4 C3 Fuel In, F 90.487 .023 32.493 . 013 
J5 C3 Inlet Air, F 99.778 . 109 37.654 . 061 
J6 C3 Airbox, F 203,70 .082 95.338 . 045 
Horsepower 192.58 .486 143.53 .362 
Corrected Horsepower 202.51 .511 150.99 .381 
BSFC, lb/hp-hr .449 .001 .273 . 001 
Corrected BSFC .427 . 001 .260 . 001 
Relative Humidity 71.530 .424 71.530 .424 
Reference Pressure, inHg 35.765 121.12 



HAW HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1532 
Bor« : 
Stroke : 
Displacement i 
Compression Ratio 
Injection Timing : 
Crankangle Offset ! 
Reference Pressure   : 
Speed : 
Load 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise.* 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio » 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35.77 in-Hg 
2502 RPM 
404.3 lb-ft 
86.4 lb/hr 
192.6 0 bhp 
.449 lb/bhp-hr 

25. 05 kwVcyl 
9.604 MPa 
499.0 kPa/deg 

43.0 Joules/deg 
1215.45 Joules 
65.6 V. 
32.4 V. 
31.0 « 
6.8 degrees 
198.9 degrees 
11.00 J/'degree 
30.1 degrees 

.22724 



880201 I . 11474? AL-16084-F « *L-12920-L 6V53N 3 
Dry   Bulb Temperature, F 72.804 .024 22.669 .013 
Wet Bulb Temperature, F 66.028 .015 13.904 . 008 
Pll-Baro <Vent>, uHg ABS 29.005 . 001 98.223 . 002 
P3 C3 Fuel Pressure,psig 72.395 . 168 499,15 1 . 162 
P4 C3 Oil Pressure,   psig 52.112 . 025 359.30 . 170 
P5 C3 Airbox Prus.,   psig 3.640 .017 25.096 . 120 
PtO C3 Exh Co»», inH20g 19.497 . 152 4.852 . 038 
P11 C3 Intake Vac,inH20v 15.865 . 077 3.943 . 019 
P12 C3 Blowby, inH20g .010 .002 .002 . 001 
03 Speed, RPM 2502.5 2.053 2502.5 2. 053 
C3 Fuel Flow, lb/hr 59.721 . 059 27.039 . 027 
03 Smoke, V. -2.109 . 050 -2.109 . 050 
Cell 3 Load, lb-ft 284.84 .756 336.19 1 . 025 
Kl C3 Exhaust 1, F 590.80 .471 310.44 .262 
K2 C3 Exhaust 2, F 634.33 .485 334.63 .270 
K3 C3 Exhaust 3, F 713.24 ,411 378.46 .223 
K4 C3 Exhaust 4, F 629.35 .214 331.86 . 1 19 
K5 C3 Exhaust 5, F 700.42 .316 371.34 . 175 
K6 C3 Exhaust 6, F 711.40 .398 377.44 .221 
K7-C3 Exhaust Comm, F 570.04 .590 298.91 .323 
J1 C3 Water In, F 153.56 .060 70.313 .033 
J2 C3 Water Out, F 169.36 .032 76.313 . 013 
•J3 C3 Oil Sump, F 232.07 .291 111.15 , 162 
J4 C3 Fuel In, F 91.902 .018 33.279 .010 
J5 C3 Inlet Air, F 98.602 .084 37.001 . 047 
J6 C3 Airbox, F 182.48 .204 83.593 . 113 
Horsepower 135.72 .304 101.19 .227 
Corrected Horsepower 142.60 .320 106.32 .238 
eSFC, lb/hp-hr .440 .001 .268 . 001 
Corrected BSFC .419 . 001 .255 . 001 
Relative Humidity 70.281 . 102 70.281 . 102 
Reference Pressure, inHg 35.249 119.37 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ! DN1584 
Bor« : 
Stroke f 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow : 
Brake Power s 
BSFC s 
Indicated Power 
Peak Pressure i 
Peak Rate of Pressure Rise.* 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity t 
Premixed/Diffusion Ratio i 

98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35.25 in-Hg 
2503 RPH 
284.8 lb-ft 
59.7 lb/hr 
135.73 bhp 
.440 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

18.49 
8.504 
549. 0 

52 
871.891 
68. 1 '/. 
34,6 •/. 
31 .6 V. 
9.1 degrees 
197.0 degrees 
10.42 J/degree 
25.9 degrees 

.35104 



880201.120110 AL-16084-F AL-12920-L 6V53N 8 
Dry Bulb Temperature, F 72.942 ,041 22.746 .023 
Wet Bulb Temperature, F 66,086 ,015 18.937 ,008 
Pll-Baro <V«nt>, "Hg ABS 28,998 ,000 98,200 ,001 
P3 C3 Fuel Pressure,psig 69.688 .177 480.48 1.218 
P4 C3 Oil Pressure, psig 46.865 .020 323.12 ,141 
P5 C3 Airbox Präs., psig 2.741 ,008 18.897 .056 
P10 C3 Exh Co»», inH20g 18.857 ,229 4.692 .057 
P11 C3 Intake Vac,inH20v 12.436 .058 3.095 .014 
P12 C3 Blowby, inH20g .001 .003 .000 .001 
C3 Speed, RPM 2200.9 2,418 2200.9 2.418 
C3 Fuel Flow, lb/hr 79,196 .117 35,923 .053 
C3 Smoke, V. 8.987 .181 8.987 ,181 
Cell 3 Load, lb-ft 418.47 .429 567.36 .581 
Kl C3 Exhaust 1, F 765.90 .306 407.72 .170 

Exhaust 2, F 856.35 .469 457.97 ,260 
Exhaust 3, F 976.18 .364 524.54 .202 
Exhaust 4, F 807.00 .352 430.55 ,196 
Exhaust 5, F 98f.84 .742 527.69 ,412 
Exhaust 6, F 993.07 .491 533.93 .273 
Exhaust Comm, F 769.02 .371 409.45 .206 
Water In, F 154.71 .059 68,174 .033 
Water Out, F 168.70 .045 75.944 .025 
Oil Sump, F 242.04 ,298 116.69 .165 
Fuel In, F 91.860 .025 33.255 .014 
Inlet Air, F 100.82 ,180 38,234 .100 
Airbox, F 193.12 .063 89.512 .035 

Horsepower 175.36 .190 130.75 .141 
Corrected Horsepower 184.67 .200 137.68 .149 
BSFC, lb/hp-hr ,452 .001 .275 .000 
Corrected BSFC .429 .001 .261 .000 
Relative Humidity 70,010 ,142 70,010 .142 
Reference Pressure, inHg 33,664 114.00 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
•J2 C3 
,13 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1586 
Bore : 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure 
Speed : 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency» 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

130.0 degrees 
33.66 in-Hg 
2201 RPM 
418.5 lb-ft 
79.2 lb/hr 
175.38 bhp 
.452 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

23.71 
9.826 
530.5 

43 
1290 
66.8 
33.5 
30.8 
6.7 
197. 

.50 
V. 
"/. 
V. 
degrees 

t degrees 
12.38 J/degree 
28.4 degrees 

.23662 



88020».121408 AL-16084-F AL-1292Ö-L 6V53N 8 
Dry   Bulb Temperatur*, F 73.547 ,074 23.082 ,041 
Wet Bulb Temperature, F 66,201 ,044 19.000 ,024 
Pll-Baro <Vent>, "Hg ABS 28,987 .000 98,160 .002 
P3 C3 Fuel Pressure,psig 71.539 .161 493.24 1.108 
P4 C3 Oil Pressure, psig 50.726 ,035 349,74 .242 
P5 C3 Airbox Pres,, psig 2.525 ,012 17.407 .080 
PIO C3 Exh Conn; inH20g 14.187 .103 3.530 .026 
PH C3 Intake Vac,inH20v 12.972 .080 3,228 ,020 
P12 C3 Blowby, inH20g -.003 .002 -.001 .000 
C3 Speed, RPM 2199.3 1.829 2199.3 1.829 
C3 Fuel Flow, lb/hr 42.482 .063 19.269 .029 
C3 Smoke, '/. -.732 ,041 -.732 .041 
Cell 3 Load, lb-ft 225.56 .896 305.82 1.214 
Kl C3 Exhaust 1, F 513.28 .375 267.33 .208 
K2 C3 Exhaust 2, F 526.00 .597 274.45 .331 
K3 C3 Exhaust 3, F 581.04 .321 305.02 .178 
K4 C3 Exhaust 4, F 516.12 .335 268.95 .186 
K5 C3 Exhaust 5, F 573.00 .475 300.56 .264 
K6 C3 Exhaust 6, F 573.54 .431 300.86 .239 
K7-C3 Exhaust Comm, F 455.18 1.051 235.10 .534 
J1 C3 Water In, F 158.10 .053 7 0.056 .029 
J2 C3 Water Out, F 167.86 .037 75.478 .020 
•J3 C3 Oil Sump, F 223.10 ,093 106,16 .052 
J4 C3 Fuel In, F 92.850 .020 33.806 .011 
J5 C3 Inlet Air, F 99.551 .07! 37.529 .040 
J6 C3 Airbox, F 170.04 .292 76,690 .162 
Horsepower 94,456 .391 70.424 ,292 
Corrected Horsepower 99.387 ,412 74.100 .307 
BSFC, lb/hp-hr .450 .002 .274 .001 
Corrected BSFC .427 .002 .260 .001 
Relative Humidity 63.275 .148 63,275 .143 
Reference Pressure, inHg 33.173 112.34 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore •• 
Stroke .• 
Displacement : 
Compression Ratio 
Injection Timing s 
Crank angle Offset : 
Reference Pressure t 
Speed ; 
Load  : 
Fuel Flow ! 
Brake Power s 
BSFC s 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise» 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
33.17 in-Hg 
2199 RPM 
225.6 lb-ft 
42.5 Ib/hr 
94.46 bhp 
.450 lb/bhp-hr 

13.32 kU/cyl 
7.872 MPa 
629.8 kPa/deg 

66,3 Joules/deq 
700.198 Joules 
67.5 '/. 
35. 0 '/. 
3 0.9 '/. 
9.9 degrees 
194.3 degrees 
11.69 J/degree 
22.4 degrees 

.44298 

FILE : DN1588 



830201.122714 AL-16034-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Co»», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
73.677 .048 23.154 
66,245 .023 19.025 
28.980 .000 98.138 
67.538 .213 465.66 
42.520 .014 293,16 

1 .844 .004 12.716 
13.321 . 137 3.315 
8.683 . 049 2. 161 
-.004 . 0 02 -.001 
1803.1 1 .214 18 03.1 
69.639 .250 31.588 
36.745 .446 36.745 
411.60 1 . 080 553.06 
700.64 .257 371.47 
819.86 .555 437.70 
904.50 .535 484.72 
754.72 .555 401.51 
946.21 .812 507.90 
943.48 .320 506.38 
725.32 .338 335.13 
155.63 . 050 63.681 
17 0.24 .035 76.799 
235.71 . 163 113.17 
91.370 . 015 32.983 
101.58 .219 38.653 
169.61 . 183 76,452 
141.31 .400 105.36 
148.99 .422 1 1 1.08 

.493 .002 .300 

.467 .002 .284 
67.987 .161 67.987 
32.097 108.69 

3 
, 027 
, 013 
, 001 
469 

, 094 
, 030 
, 034 
012 
001 
214 
1 13 
446 
465 
143 
308 
,297 
308 
451 
173 
183 
028 
020 
09 0 
0 08 
122 
1 02 
299 
315 
001 
001 
161 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE ! DN159 0 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pressure : 
Speed : 
Load  ! 
Fuel Flow : 
Brake Power : 
BSFC ! 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130,0 degrees 
32.10 in-Hg 
1303 RPM 
411.6 lb-ft 
69.6 lb/hr 
141.30 bhp 
.493 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

17.73 
9.900 
622.3 

63 
1198.61 
57.8 'A 
28.5 V. 
28.2 V. 
6.1 degrees 
196.7 degrees 
12.54 J/degree 
28.5 degrees 

.21487 



830201.123722 AL-16084-F AL-12920-L 6V53N 3 
Dry Bulb Temperatur«, F 73.408 .331 23.005 .212 
Wet Bulb Temperature, F 66.113 .114 18.952 ,063 
Pll-Baro <Vent), "Hg ABS 28.976 .000 93.123 .001 
P3 C3 Fuel Pressure,psig 69.087 .149 476,34 1.026 
P4 C3 Oil Pressure, psig 44.983 .036 310.15 .251 
P5 C3 Airbox Pres., psig 1.596 .009 11.003 .062 
PIO C3 Exh Comm, inH20g 10.858 .109 2.702 .027 
P11 C3 Intake Vac,inH20v 9.127 .051 2.271 .013 
P12 C3 Blowby, inH20g -.003 .003 -.001 .001 
C3 Speed, RPM 1802.7 1.008 1302.7 1.00S 
C3 Fuel Flow, lb/hr 38.766 .117 17.534 ,053 
C3 Smoke, V. -2.570 .067 -2.570 ,067 
Cell 3 Load, lb-ft 275.81 .534 373.95 ,724 
Kl C3 Exhaust 1, F 499.57 .205 259.76 .114 
K2 C3 Exhaust 2, F 548.32 .757 286,35 .421 
K3 C3 Exhaust 3, F 602.30 .443 316.84 ,246 
K4 C3 Exhaust 4, F 521.39 .363 271.88 .202 
K5 C3 Exhaust 5, F 636.74 .464 335.96 .258 
K6 C3 Exhaust 6, F 616.02 .265 324.45 .147 
K7-C3 Exhaust Comm, F 495.25 1.974 257.36 1.097 
J1 C3 Water In, F 157.72 .039 69.845 .022 
J2 C3 Water Out, F 168.43 .017 75.793 .010 
J3 C3 Oil Sump, F 222.72 .350 105.96 .194 
■J4 C3 Fuel In, F 93.469 .160 34.149 .089 
J5 C3 Inlet Air, F 98.946 .317 37.192 .176 
J6 C3 Airbox, F 159.88 .320 71.044 .178 
Horsepower 94.672 .228 70.585 .170 
Corrected Horsepower 99.593 ,24 0 74.254 .179 
BSFC, lb/hp-hr .409 .001 .249 .001 
Corrected BSFC .389 .001 .237 .001 
Relative Humidity 68.435 .945 68.435 .945 
Reference Pressure, inHg 31.554 106.35 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke s 
Displacement ; 
Compression Ratio i 
Injection Timing : 
Crankangle Offset ! 
Reference Pr^ssur«   t 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC s 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release t 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay s 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

130.0 degrees 
31.55 in-Hg 
1303 RPM 
275,8 lb-ft 
33.8 Ib/hr 
94.68 bhp 
.410 lb/bhp-hr 

1 1 .95 
8.150 
614.3 

64 
769.504 
66.6 V. 
34.4 V. 
33.9 '/. 
8.9 degrees 
193.1 degrees 
11.98 J/degree 
22.3 degrees 

.39946 

FILE i DH1592 

kwVcyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 



880201.124806   AL-16084-F 
dry   Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Comm, inH20g 
P\^   C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 

Water In, F 
Water Out, F 

J1 
62 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
72,970 .045 22.761 
65,693 .025 19.719 
28,964 . 000 98.034 
70.060 .207 483.05 
47.309 .032 326,18 

1 ,580 .006 10.894 
9, 142 .110 2.275 
9.385 . 054 2.335 
-. 013 .003 -.003 
1802.8 1 . 148 18 02.8 
25.418 . 084 11,529 
-1.462 .027 -1.462 
148.92 .593 201.90 
396.55 .427 202.53 
4 08.11 .672 208.95 
442.97 .385 228.32 
372.94 .434 189.41 
397.47 .543 203.04 
398.09 .227 203.38 
354.75 1 . 134 179.3t 
158.99 .066 70.549 
167.34 . 040 75.186 
211.20 .320 99.554 
90.126 .030 32.292 
99.955 ,248 37.753 
152.15 . 166 66.749 
51 .1 16 .203 38 . 11 1 
53.827 ,214 40,132 

.497 . 001 .303 

.472 . 001 .287 
68.332 . 161 68.332 
31.491 106.64 

8 
, 025 
.014 
. 002 
,430 
.220 
, 043 
, 027 
, 014 
, 001 
, 148 
,038 
. 027 
804 
237 
373 
,214 
241 
302 
126 
630 
037 
022 
178 
017 
138 
092 
152 
160 
001 
001 
161 



NAVV HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankanglc Offset : 
Reference Pressure ! 
Speed : 
Load  t 
Fuel Flow : 
Brake Power J 
BSFC : 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ) 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay .• 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio > 

DIESEL 6V-53H 
98,4 mm 
114.3 mm 
5217.9 cc 

21,0 to 1 
13 BTDC 

130.0 degrees 
31,49 in-Hg 
1303 RPM 
148.9 lb-ft 
25.4 lb/hr 
51.12 bhp 
.497 lb/bhp-hr 
8.01 kWVcyl 

7. 171 MPa 
694.4 kPa/deg 

77.4 Joules/deg 
515.283 Joules 
68. 1 7. 
35.3 •/. 
28.0 y. 
10.6 degrees 
193.0 degrees 
14.51 J/degree 
20.4 degrees 

.52027 

FILE DM 1594 



880201.125634 AL-16084-F 
Dry Bulb Temperature, F 
Uet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressurepsig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pre*., psig 
PfO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, Ib-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
•J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr*ssur*,   inHg 

AL-12920-L 6V53N 
72.648 .023 22.582 
65.661 . 016 18.700 
28.962 . 000 98.076 
70.540 .331 486.35 
47.987 . 019 33 0.86 

1 .638 . 007 U  .296 
8.261 . 081 2.056 
9.292 .057 2.312 
-.007 . 002 -. 002 
1802.8 1 .388 1802.8 
18.542 .186 8.41 1 
-1.513 .038 -1.513 
80.963 .649 109.77 
351.54 .381 177.52 
351.70 .701 177.61 
378.76 .348 192.65 
291.13 .453 143.96 
289.94 .569 143.30 
298.73 .561 148.18 
301.09 1 .263 149.5 0 
163.31 . 089 72.948 
170.75 .052 77.081 
207.30 . 093 97.390 
91 .102 . 046 32.334 
100.19 . 149 37.882 
149.15 .123 65.085 
27,792 .235 20.721 
29.276 .247 21.828 

.667 .007 .406 

.633 .006 .385 
69.377 .056 69.377 
31.614 1 07.06 

8 
, 013 
, 009 
001 
284 
134 

, 048 
, 020 
014 
001 
388 
084 
038 
88 0 
211 
339 
193 
252 
316 
312 
701 
049 
029 
052 
026 
083 
068 
175 
184 
004 
004 
056 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore J 
Stroke : 
Displacement 
Compression Ratio s 
Injection Timing : 
Crankangle Offset : 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC s 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pr^ssur^  Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency > 
Ignition Delay s 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.61 in-Hg 
1303 RPH 
31.0 lb-ft 
18.5 lb/hr 
27.81 bhp 
.665 lb/bhp-hr 
6.11 kW/cyl 

6.777 MPa 
636.8 kPa/deg 

77.8 Joules/deg 
396.436 Joules 
72. 0 V. 
36.9 y. 
20.9 •/. 
11.3 degrees 
193.1 degrees 
15.62 J/degree 
19.7 degrees 

.5744 0 

FILE ; DN1596 



380201.131050 AL-16084-F AL-12920-L 6V53N 
Dry   Bulb Temperatur«, F 73.894 
Uet Bulb Temperature, F 65.72? 
Pll-Baro <Vent>, "Hg ABS 28,950 
P3 C3 Fuel Pressure,psig 65.419 
P4 C3 Oil Pressure, psig 32.803 
P5 C3 Airbox Pres., psig 1.221 
P10 C3 Exh Co«», inH20g 8.939 
PH C3 Intake Vac,inH20v 5.769 
P12 C3 Blowby, inH20g .005 
C3 Speed, RPH 1400.2 
C3 Fuel Flow, Ib/hr 58.627 
C3 Snoke, '/. 70.473 
Cell 3 Load, lb-ft 377.79 
Kl C3 Exhaust 1, F 623.87 
K2 C3 Exhaust 2, F 701.96 
K3 C3 Exhaust 3, F 801.00 
K4 C3 Exhaust 4, F 662.67 
K5 C3 Exhaust 5, F 808,09 
K6 C3 Exhaust 6, F 764.22 
K7-C3 Exhaust Comm, F 611.12 
J1 C3 Hater In, F 153.28 
J2 C3 Water Out, F 168.98 
J3 C3 Oil Sump, F 233.30 
J4 C3 Fuel In, F 89.996 
J5 C3 Inlet Air, F 103,09 
J6 C3 Airbox, F 160.55 
Horsepower 100.72 
Corrected Horsepower 106.38 
BSFC, lb/hp-hr .582 
Corrected BSFC .551 
Relative Humidity 65.192 
Reference Pressure, inHg 31.012 

53N 8 
, 039 23.274 , 022 
.019 18.737 .01 1 
, 000 98.034 . 001 
, 122 451.05 .841 
,025 226.17 . 174 
005 8.421 . 033 
120 2.224 .030 
042 1 .436 .011 
002 .001 . 001 
891 1400,2 .891 
139 26.593 . 063 
169 70,473 1 . 169 
824 512.22 1.117 
483 328.82 .268 
575 372.2 0 .319 
681 427.22 .378 
891 350.37 .495 
801 431.16 .445 
508 4 06.79 ,282 
835 321.73 .464 
082 67.378 . 046 
041 76.101 . 023 
268 111.83 . 149 
139 32.22 0 , 077 
120 39.494 , 067 
282 71.416 . 157 
227 75.096 , 169 
239 79.314 . 179 
002 .354 . 001 
002 .335 . 001 
150 65.192 

105.02 
. 150 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement s 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure 
Speed i 
Load  i 
Fuel Flow : 
Brake Power : 
BSFC f 
Indicated Power > 
Peak Pressure i 
Peak Rate of Pressure  Rises 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay i 
Ccntroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
31.01 in-Hg 
1400 RPM 
377,8 lb-ft 
58.6 Ib/hr 
100.71 bhp 
.582 lb/'bhp-hr 

FILE DN1598 

kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

13.28 
10.17 
692. 1 

75 
1172.88 
52.2 '/. 
25.3 y. 
23.9 X 
5.3 degrees 
195,1 degrees 
13.98 J/degree 
27.8 degrees 

.18959 



880201 ! . 13240? AL-16084-F AL-12920-L 6V53N 8 
Dry Bulb Temperature, F 73.499 . 022 23.055 . 012 
Uet Bulb Temperature, F 65.762 . 002 18.757 . 001 
P11-Baro <Vent>, "Hg ABS 28,945 . 001 98.020 . 003 
P3 C3 Fuel Pressure,psig 67,529 .224 465.6 0 1 .547 
P4 C3 Oil Pressure, psig 38.189 .036 263.31 .251 
P5 C3 Airbox Pres., psig 1 . 155 . 00? 7.965 .051 
P10 C3 Exh Com», inH20g 5.54? .042 1 .380 . 0)0 
P11 C3 Intake Vac,inH20v 6. 026 .044 1 .499 . 011 
P\2   C3 Blowby, inH20g -.009 . 0 05 -.002 . 001 
C3 Speed, RPM 1400.2 1 .244 1400.2 1 .244 
C3 Fuel Flow, lb/hr U  .28? . 161 5.120 .073 
C3 Smoke, V. -2.059 .092 -2.059 . 092 
Cell 3 Load, lb-ft 97.650 .602 132.39 .817 
Kl C3 Exhaust 1, F 341.28 .242 171.82 . 134 
K2 C3 Exhaust 2, F 329.56 .260 165,31 . 145 
K3 C3 Exhaust 3, F 369.54 .210 137.52 . 117 
K4 C3 Exhaust 4, F 277.53 .202 136.41 . 1 12 
K5 C3 Exhaust 5, F 277.65 . 091 136.4? . 051 
K6 C3 Exhaust 6, F 294.36 .243 145.75 . 135 
K7-C3 Exhaust Comm, F 290.50 1 .451 143.61 .306 
•J1 C3 Water In, F 159.74 .212 70.96? . 118 
J2 C3 Water Out, F 167.84 . 143 75.467 . 080 
J3 C3 Oil Sump, F 204.97 . 149 96.096 . 083 
■J4 C3 Fuel In, F 90.754 . 124 32.641 .069 
J5 C3 Inlet Air, F 102.05 .032 38.916 .018 
J6 C3 Airbox, F 149.29 . 189 65.161 . 105 
Horsepower 26.033 . 176 19.410 . 131 
Corrected Horsepower 27,480 . 185 20.488 . 138 
eSFC, lb/hp-hr .434 .006 .264 . 004 
Corrected BSFC .411 . 006 .250 . 004 
Relative Humidity 66.717 . 080 66.717 . 080 
Reference Pressure, inHg 30.854 104.43 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke i 
Displacement 
Compression Ratio : 
Injection Timing : 
Crankangle Offset s 
Reference Pr^ssurtt   i 
Speed : 
Load 
Fuel Flow > 
Brake Power i 
eSFC i 
Indicated Power : 
Peak Pressure s 
Peak Rate of Pressure Rises 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay s 
Cantroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio » 

DIESEL 6V-53N 
98.4 mm 
M4,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180,0 degrees 
30.85 in-Hg 
1400 RPM 
97.7 lb-ft 
11.2 lb/hr 
26.04 bhp 
.43 0 lb/bhp-hr 
4.88   kwVcyl 

6.799  MPa 
783.4   kPa/deg 

90.6 Joules/deg 
408.740 Joules 
95.2 ■/. 
48,7 V. 
32.3 V. 
10.5 degrees 
190.6 degrees 
18.30 J/degree 
18.1 degrees 

.58278 

FILE 1 DN1600 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NoI-i-FUEL DATEä^flPAGEJÜ- 

Operator       /,4l«^ 

Time 
Test Hour SSmrJ 

Speed, RPM 
Lood. Ib-ft 
Fuel Row, lb/hr 
Exh. Opocity, % 

im. 
ml 
^04. 
■iu 
3.0 

TEMPERATURES, PEG. F 
Exhouet Cyl. L1 vfi 
Exhouet Cyl. L2 

Exhouet Cyl. L3 

Exhouet Cyl. R1 
R2 Exhouet Cyl. R2 

Exhouet Cyl. R3 
Exhouet Common 
Woter In 
Woter Out 

Oll Sump 
Fuel 
Inlet Air 
Airbox 

Wet Bulb 

Dry Bulb  

PRESSURES, PSIG 

Oil Oollory 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 
Intake Voc., in.woter 

Exh. Comm., in.Woter 
Btowby, in.woter 
Borometer, in.Hg 

HOI QleO 

/o:o° 
/fiui^ Wtvi+> 

m^ 
m 
Q^L 

222. fe° 
111 
770 

352 
2LO. 
m r& 

Hi 
w 
m m. 
2X 
?? 

Qtt- 
H&L 
M. 
LI 

nj£_ 

<o:tl> p!& 
<&*//■' 

no 
w.£> 

&SL 
w%Hmi 

All 

go 
no ?s*> 

ISo 
3&2 
%6 
621 m. 
(O. m. 
£5. 

HI 
Via 
m. 
icP 
All 
[Sl 
/£!_ 
n% 

QOCL 

Ml 
2ai 

mi 
il 

lSX 
il 

132- 

211 

go SoA 
11 
2LÜ. 

fie 
no 

ML 

IL 

m 
7$0 
$%z 

tt* 

£11 
£kL 
%°_ 
kui. 

9/& 
67? 
m. 

<Zct> 

2SS- 
&£_ 
ISf 

UO_m 
0tM 
1 

Hl 
£11 

7ZZ 
Ml 
AIL 

11 

m 
bc.o 

till 

211 

lUl 

0 
SM 

0 

\D 
US 

go 

M-$no 
0.0 
lot- 

'"V %1 

m 

£JL 
il£_ 

&± 
W 
6_ 

to/7 

1 



38020; 2.093606 AL-15299-F i SL-12920-L 6V53N 8 
Dry Bulb Temperature, F 72,900 ,947 22,667 .526 
Wet Bulb Temperature, F 58*742 .355 14.857 . 197 
Pll-Baro <Vent>, "Hg ABS 29.166 . 000 98.766 . 001 
P3 C3 Fuel Pressure,psig 76.416 .567 526.87 3.912 
P4 C3 Oil Pressure, psig 52.274 .014 360.42 ,096 
P5 C3 Airbox Prms.,   psig 4.969 .009 34.263 . 061 
PtO C3 Exh Con»/ inH20g 27.666 . 169 6.884 . 042 
P11 C3 Intake Vac,inH20v 19.194 . 174 4.776 .043 
P12 C3 Blowby, inH20g . 028 . 003 .007 . 001 
C3 Speed, RPM 2802.1 2.871 2802.1 2.371 
C3 Fuel Flow, lb/hr 79.339 .184 35.987 , 083 
C3 Smoke, X 3.272 . 172 3.272 . 172 
Cell 3 Load, lb-ft 350.49 1 . 022 475.20 1 .386 
Kl C3 Exhaust 1, F 757.82 .756 403.23 ,420 
K2 C3 Exhaust 2, F 809.51 .409 431.95 .227 
K3 C3 Exhaust 3, F 892.88 1 . 105 478.26 .614 
K4 C3 Exhaust 4, F 804.68 .919 429.27 .510 
K5 C3 Exhaust 5, F 899.67 .921 482.04 .512 
K6 C3 Exhaust 6, F 916.01 .824 491.12 .458 
K7-C3 Exhaust Coin, F 727.46 .37» 386.36 ,206 
J1 C3 Water In, F 155.82 .046 68.791 . 026 
J2 C3 Water Out, F 169.79 .074 76.549 . 041 
J3 C3 Oil Sump, F 242.81 .296 117.12 . 164 
J4 C3 Fuel In, F 92.882 .078 33.823 .043 
J5 C3 Inlet Air, F 99.635 .625 37.575 .347 
J6 C3 Airbox, F 200.62 .077 93.676 ,043 
Horsepower 187.00 ,598 139.42 .446 
Corrected Horsepower 1 94 . 03 .620 144.66 .462 
8SFC, lb/hp-hr .424 .002 .258 . 001 
Corrected BSFC .409 . 002 .249 . 001 
Relative Humidity 42.629 1 .772 42.629 1 .772 
Reference Pressure, inHg 37.872 128.25 



HAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1602 
Gore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure   : 
Speed t 
Load  : 
Fuel Flow : 
Brake Power s 
BSFC ! 
Indicated Power ! 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio i 

93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
37.87 in-Hg 
2802 RPM 
350.5 lb-ft 
79.3 lb/hr 

187.0 0   bhp 
.424   lb/bhp-hr 

26.28  kwVcyl 
9.401   MPa 
467.1 kPa/deg 

36.6 Joules/deq 
1115.44 Joules 
72.9 Ji 
36.8 '/. 
32.5 Ü 
7.I degrees 
198.9 degrees 
10.47 J/degree 
29.3 degrees 

.23914 



880202.09463? AL-15299-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, uHg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Prms.,   psig 
P10 C3 Exh Com», inH20g 
Pfl C3 Intake Vac,inH20v 
P12 C3   Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressurs,   inHg 

.-12920-L 6V53N 
74.229 .608 23.460 
58.787 . 119 14.881 
29.181 . 000 98.818 
74.978 .394 516,96 
50.589 . 016 348.80 
3.946 . 028 27.209 

23.222 .202 5.779 
15.362 . 130 3.823 

.016 .003 .004 
2505.2 2.562 2505.2 
75.306 . 145 34.158 

1 .585 . 106 1 .585 
383.29 .594 519.67 
758.20 .615 403.44 
808.51 . 162 431.39 
913.62 .493 489.79 
788.38 .410 420,21 
897.61 .773 480.90 
909,12 .582 487.29 
725.91 .374 385.50 
154.08 .066 67.824 
167.82 . 126 75.458 
238.82 . 162 114.90 
93.375 . 093 34.097 
98.488 .249 36.938 
190.6? . 167 88.148 
182.83 .322 136.31 
189.31 .334 141.15 

.412 .001 .251 

.398 .001 .242 
38.940 1 .249 38.94 0 
36.086 122.20 

.338 
. 066 
. 001 
.715 
. 113 
. 192 
. 050 
. 032 
. 001 
.562 
, 066 
. 1 06 
.805 
.342 
. 090 
.274 
.223 
.429 
,323 
,208 
, 036 
, 070 
,090 
,052 
139 
,093 
,240 
,249 
000 
000 
249 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed i 
Load  ; 
Fuel Flow t 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure i 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.-3 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
36.09 in-Hg 
2505 RPM 
383.3 lb-ft 
75.3 lb/hr 
182.82 bhp 
.412 lb/bhp-hr 

24.38 kwVcyl 
9.547 MPa 
495.7 kPa/deg 

41.8 Joules/deg 
1171.30 Joules 
72.1 V. 
35.9 X 
33,5 K 
6.9 degrees 
198.2 degrees 
1 1 . 06 J/degree 
29.3 degrees 

.23365 

FILE : DN1604 



Dry Bulb T«np«rature; F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pre«., psig 
P10 C3 Exh Co»», inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Com», F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
•J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,   inHg 

.-12920-L 6V53N 8 
70.335 .549 21 .297 .305 
56,985 . 086 13.831 . 048 
29.191 . 000 98,852 . 001 
72.850 .202 502.29 1 ,393 
47.472 .007 327.31 . 049 
2.830 . 01 1 19.513 . 073 
19.012 . 140 4.731 . 035 
12.129 .077 3.018 .019 
-. 007 . 008 -.002 . 002 

2201.4 2.598 22 01.4 2.598 
69.787 . 169 31,655 , 077 
3. 124 . 145 3. 124 , 145 

403.32 .521 546.83 ,706 
733.49 .432 389.72 .240 
812,83 .537 433.79 .298 
926.54 .590 496.97 .328 
766.88 .562 408.27 .312 
928.68 .558 498.15 .31 0 
938.93 .629 5 03.85 .349 
730.08 .385 387.82 .214 
155.44 .304 68.577 . 169 
169.77 .236 76.539 . 131 
238.87 . 107 114.93 .059 
92.425 .023 33.569 .013 
98.700 .452 37.055 .251 
180.97 .336 82.762 . 187 
169.06 .301 126.04 .225 
174.97 .312 130.45 .233 

.413 .001 .251 . 001 

.399 .001 .243 . 001 
43.274 1 .356 43.274 1 .356 
34.061 115.34 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                FILE : DN1606 
Bore i 98.4 mm 
Stroke i 114.3 mm 
Displacement : 5217,9 cc 
Compression Ratio i 21.0 to 1 
Injection Timing i 18 BTDC 
Crankangle Offset : 130.0 degrees 
Reference Pressure : 34.06 in-Hg 
Speed i 2201 RPM 
Load  : 4 03.3 lb-ft 
Fuel Flow ! 69.8 lb/hr 
Brake Power i 169.01 bhp 
BSFC : ,413 lb/bhp-hr 
Indicated Power : 22.07 kwVcyl 
Peak Pressure J 9.712 MPa 
Peak Rate of Pressure Rise: 520.2 kPa/deg 
Peak Heat Release Rate i 47.0 Joules/deq 
Cumulative Heat Release i 1199.16 Joules 
Apparent Combustion Efficiency ; 70.0 'A 
Indicated Thermal Efficiency : 35.1 '/. 
Brake Thermal Efficiency J            33.4 X 
Ignition Delay : 6.5 degrees 
Centroid Phasing : 196,8 degrees 
Centroid Magnitude t 11.63 J/degres 
Sensitivity : 28.3 degrees 
Premixed.-'Dif fusion Ratio s               .23024 



880202.101136 AL-15299-F AL-12920-L 6V53N                3 
Ory   Bulb Temperature, F 68.223 .282 20.124 .157 
Wet Bulb Temperatur«, F 55.931 .055 13.295 ,031 
Pll-Baro <Vent>, »Hg ABS 29.186 .001 98.835 .002 
P3 C3 Fuel Pressure,psig 70.320 .150 484.84 1.033 
P4 C3 Oil Pressure, psig 42.962 .010 296.21 .066 
PS C3 Airbox Pres., psig 1.921 .013 13.246 .088 
PfO C3 Exh Con», inH20g 13.592 .114 3.382 ,028 
P11 C3 Intake Vac,inH20v 7.954 ,080 1.979 .020 
P12 C3 Blowby, inH20g -.020 .004 -.005 .001 
C3 Speed, RPM 1801.4 1.226 1801.4 1,226 
C3 Fuel Flow, Ib/hr 61.685 .166 27.980 .075 
C3 Smoke, '/. 19.936 .424 19.936 .424 
Cell 3 Load, lb-ft 406.95 .581 551.75 .788 
Kl C3 Exhaust 1, F 689.67 .358 365.37 .199 
K2 C3 Exhaust 2, F 793.90 .488 423.28 .271 
K3 C3 Exhaust 3, F 876.02 .562 468.90 .312 
K4 C3 Exhaust 4, F 733.63 .369 389.80 .205 
K5 C3 Exhaust 5, F 92T.65 .433 494.25 .241 
K6 C3 Exhaust 6, F 937.38 .549 502.99 .305 
K7-C3 Exhaust Comm, F 689.83 .238 365.46 .132 
J1 C3 Water In, F 155.19 .120 68.439 .067 
J2 C3 Water Out, F 169.94 .131 76.636 .073 
J3 C3 Oil Sump, F 233.73 .142 112.07 .079 
J4 C3 Fuel In, F 91.271 .121 32.929 .067 
J5 C3 Inlet Air, F 97.894 .159 36.608 .088 
J6 C3 Airbox, F 163.63 .237 73.127 .132 
Horsepower 139.58 ,193 104.07 .144 
Corrected Horsepower 144.35 .200 107.63 .149 
BSFC, lb/hp-hr .442 .001 .269 .001 
Corrected BSFC .427 .001 .260 .001 
Relative Humidity 45.651 .786 45.651 .786 
Reference Pressure, inHg 32.512 110,10 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement : 
Compression Ratio 
Injection Timing t 
Crank angle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow ! 
Brake Power i 
BSFC ! 
Indicated Power : 
Peak Pr*ssur«   i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity ! 
Pre»ixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
1t4.3 mm 
5217.9 cc 

21,0 to 1 
18 BTDC 

180.0 degrees 
32.51 in-Hg 
1801 RPM 
407.0 lb-ft 
61.7 Ib/hr 
139.57 bhp 
.442 lb/bhp-hr 

17.49 kU/cyl 
9.765 MPa 
571.3 kPa/deg 

57.0 Joules/deg 
1182.34 Joules 
63.9 X 
31 .5 '/. 
31 .2 V. 
6.2 degrees 
196.9 degrees 
12.02 J/degree 
28.7 degrees 

.21417 

FILE DN16 0S 



880202.102300 AL-15299-F AL-12920-L 6V53N 8 
[>ry   Bulb Temperatur«, F 66.930 ,113 19,406 .063 
Wet Bulb Temperature, F 55.036 .129 12,798 .072 
Pll-Baro <Vent>, "Hg ABS 29,185 .000 98.832 .001 
P3 C3 Fuel Pressure,psig 68.753 .177 474.04 1.223 
P4 C3 Oil Pressure, psig 32.551 ,008 224.43 .057 
P5 C3 Airbox Pres., psig 1.338 .011 9.224 .075 
P10 C3 Exh Com», inH20g 9.319 ,101 2.319 ,025 
P11 C3 Intake Vac,inH20v 4.498 .057 1.119 .014 
P12 C3 Blowby, inH20g -.026 .004 -.006 .001 
C3 Speed, RPM 1402.4 2.540 1402.4 2.540 
C3 Fuel Flow, lb/hr 53,055 .318 24.065 .144 
C3 Smoke, X 48.235 1.057 48.235 1.057 
Cell 3 Load, lb-ft 383.09 .721 519.40 .978 
Kl C3 Exhaust 1, F 626.52 .400 330.29 .222 
K2 C3 Exhaust 2, F 708.12 .631 375.62 .351 
K3 C3 Exhaust 3, F 797.04 .546 425.02 .303 
K4 C3 Exhaust 4, F 668.07 .324 353.37 .180 
K5 C3 Exhaust 5, F 836.63 .861 447.02 ,478 
K6 C3 Exhaust 6, F 795.07 .619 423.93 .344 
K7-C3 Exhaust Comm, F 630.49 .281 332.49 ,156 
•J1 C3 Water In, F 154.33 .179 67.962 .100 
J2 C3 Water Out, F 170.43 .158 76.908 .088 
J3 C3 Oil Sump, F 233.87 .136 112.15 .075 
•J4 C3 Fuel In, F 89.959 .145 32.200 .081 
J5 C3 Inlet Air, F 97.547 .168 36.415 .093 
J6 C3 Airbox, F 157.01 .263 69.452 .146 
Horsepower 102.29 .308 76.268 .230 
Corrected Horsepower 105.73 .318 78.826 .237 
BSFC, lb^hp-hr .519 .003 .316 ,002 
Corrected BSFC .502 .003 .305 .002 
Relative Humidity 46.217 .337 46.217 .337 
Reference Pr^ssurs,    inHg 31.578 106.94 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore .' 
Stroke ; 
Displacement i 
Compression Ratio : 
Injection Timing s 
Crankangle Offset s 
Reference Pressure : 
Speed i 
Load  t 
Fuel Flow ! 
Brake Power i 
BSFC ! 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity s 
Premixed/Diffusion Ratio s 

DIESEL 6V-! 53N 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21 .0 bo 1 
IS BTDC 

180.0 degrees 
31 .58 in-Hg 
1402 1 SPM 
383. 1 lb-ft 
53. 1 lb/hr 
102.27 bhp 
.519 lb/bhp-hr 

13.60 kwVcyl 
10, 16 MPa 
662. 1 kPa/deg 

71 .4 Joules/deg 
1188.62 Joules 
58. 1 V. 
28.4 ; ,; 

26.6 ; / 

5.3 degrees 
195. 0 degrees 
13.56 J^degree 
27.7 degrees 

.19031 

FILE ! DN16J0 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST N0!_L_FUEL;?_-?9ATEi^PAGE^_ 

lKft> 
Test Hour ttn^ 
Speed, RPM 
Lood. Ib-ft 
Fuel Row, lb/hr 
Exh. Opocfy. % 

TEMPERATURES. PEG. F 
Exhouat Cyl. L1 
Exhouat Cyl. L2 
Exhouet Cyl. L3 
Exhouet Cyl. R1 
Exhouet Cyl. R2 
Exhouet Cyl. R3 
Exhouet Common 
Woter In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Oil Gollery 
Air After Blower 
Fuel Tronefer 

LOW PRESSURES 
Intake Voc. in.woter 

Blowby, iruwoter 
Borometer. In.Hg 

1*0 
ml 
&L 
5b 

mi 
mlL 
211 
tf> 

21 ■a 

4fO 
ill 
£UL 
ML 

M 

2te m ̂ 
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w 6jL 
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I£l 
m-2UL221 
M. 
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■2*1 
iO.ö 

7^ 

m. 
J6l 

ILH£. IL 
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ml 
ML 
ill 
id 

oo 

/fff" 
mL 
WS.'b 
5S 

ye> 

AQQ 

£20. 
£D_ 
fiS. m. 
lAl 

n 
11 l&o_ 

m_ OL 
6»:i kit &<7 

lä&m 

m 

Exh. Comm.. in.Woter     $%j± 
UA 

b 

tfo 
H,t> 
%CL 

14 

WP 

ii:/ö 
/ÜmtS £>*„ 

/ft® 

asi 
Z2JJ_ 

1212B_ 

fiaO 

mi 

31. C 
1LL\ 

7.K0  A&C /L'/Q 

loJL 
,Vd 
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y£L m 
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ML 
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Ä 
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m. 

3££- 
1Q0 
%Q_ 
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&L 
qv 

M 
M. 

S3Q 

ÜD 

Ml 
%L 
Zii 

wo 
SI 

73/ 

£ML 
11 
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tt£ 
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IULÜJL 

%L 
ID 

Si 
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6l,a 
nf 

m. 
11 

Mf   too 
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Jü 
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niL 

no- 
ü in m 
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mWk 

20.0 
D 

ttmümxi'i hm 
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o 

m 
II 
6 an 

&IL 

OIL 
2A 
ai 

21 
ill 

0 

■fr/6 lfl/7 

U 
u4- 

/ 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEL TPtpv/JWf"? 

PAGE-üZ 

Operator 6&M. 
Time fr 

Test Hour 
Speed. RPM 
Lood. Ib-ft 
Fuel Flow, lb/hr 
Exh. Opocfy. % 

tt!3Ö tf-L/b 

(OHirJ 'Om 

föOO j^SÖ   fif&O 

_#z£ 

TEMPERATURES. PEG. F 

Exhoust Cyl. L1 
Exhouat Cyl. L2 
Exhoust Cyl. L3 
Exhoust Cyl. R1 

MA 

Ü1S5- 

nj_m± 
/f.l£?.£ 
o 

3?o   3SO 
3*}rS5£. 
HU 
Sfo 

Exhoust Cyl. R2 no  3?6 
Exhoust Cyl. R3 
Exhoust Common 3Ht> 
Woter In 
Woter Out 
Oil Sump 
Fuel 

m> 

iSmi 
ma. 
/#3 3 

no 

£$> 

/Li 
n. 

.m— 
Mo 
m^£&. 

m. 
tii 

3J£L 
lhl 

un #>f 
13 

Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Oil Gollery 

r 
W-i 

%>o 

no 

£1* 

m. 
£21 

21Z 
221 
Lm. 
LSI 

U 

no 

no_ 
MI 

:3HL 
wo 
,Q%L 
£&. 
Ill 

m-Q°i 

&Ö.H tn 
v *k. tux. 

Air After Blower 
Fuel Transfer     

LOW PRESSURES 
Intoks Voc, ?n.woter 
Exh. Comm., in.Woter 

%S_M 
It 

m 
il__13 
ML m. 
Lo.b 
73, i 

te£_ m. 
\6°A 
73-^ 

MO 37i 

2LQ_ 

TL 
Blowby. in.woter 
Borometer, in.Hg 

IS 
a 

1L 
IIS IS.S 

1L 
9.6 

id 

La. 

JJL 
&Ü. 

tt ■ns mi- 

ll 
AJL 
5.5 
0 

.nmv? 

i 



880202.110834 AL-16084-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3   Airbox Pres., psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Y,\ C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
•Jo C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prmssura,    inHg 

AL-12920-L 6V53N 8 
69.322 . 123 20.735 , 069 
56. 113 .045 13.396 .025 
29.182 . 001 98.823 . 002 
75.349 .325 519.51 2.242 
51 .890 . 029 357.77 .197 
5.082 .013 35.039 . 091 

28.780 .256 7. 162 .064 
18.965 . 165 4.719 . 041 

. 019 . 004 .005 . 001 
2800.2 2.861 2800.2 2.861 
94.472 . 131 42.852 .082 
4.873 .222 4.878 .222 

373.82 .664 506.83 .900 
789.84 .365 421.02 .480 
844.47 .622 451.37 .345 
942.23 .959 505.68 .533 
848.80 1 . 039 453.78 .577 
949.42 .575 509.68 .319 
961.83 .630 516.57 .35 0 
766.73 .686 408.18 .381 
154.07 .054 67.819 . 030 
168.19 .042 75.663 . 024 
243.77 .327 117.65 . 182 
91.864 . 038 33.258 . 021 
98.895 .283 37.164 . 157 
206.00 .234 96.665 . 130 
199.31 .300 148.60 .224 
206.29 .311 153.80 .232 

.474 .001 .288 . 000 

.458 . 001 ,279 . 000 
42.996 .241 42.996 .241 
38.135 129.14 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE 
bor« i 
Stroke i 
Displacement ; 
Compression Ratio ; 
Injection Timing s 
Crankangle Offset : 
Reference Pressure ; 
Speed i 
Load 
Fuel Flow ! 
Brake Power s 
BSFC : 
Indicated Power ; 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay s 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity i 
Premixed/Diffusion Ratio » 

DN 16 1 2 
99.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

130.0 degrees 
38.14 in-Hg 
2800 RPM 
373.8 lb-ft 
94.5 lb/hr 
199.28 bhp 
.474 lb/bhp-hr 

27.51 kW/cyl 
9.578 MPa 
434.7 kPa/deg 

37.7 Joules/dcq 
1183.80 Joules 
65.3 V. 
32.5 X 
29.3 '/. 
6.7 degrees 
199.9 degrees 
10.53 J/degree 
31.2 degrees 

.21407 



380202,1t2134 AL-16084-F AL-12920-L 6V53N 8 
Ory   Bulb Temperature, F 70.003 .166 21.113 .092 
Wet Bulb Temperature, F 56.417 .034 13.565 .019 
P11-Baro <Vent>, "Hg ABS 29.T93 .001 98.857 .003 
P3 C3 Fu«l Pressure,psig 71.901 .329 495.74 2.266 
P4 C3 Oil Pressure, psig 49.762 .012 343,10 .085 
P5 C3 Airbox Pre»,, psig 4.019 .019 27.709 ,133 
P10 C3 Exh Con», inH20g 24.577 .152 6.116 .038 
P11 C3 Intake Vac,inH20v 15.144 .174 3.768 .043 
P12 C3 Blowby, inH20g .005 .004 .001 ,001 
C3 Speed, RPM 2499.7 3.169 2499.7 3,169 
C3 Fuel Flow, lb/hr 89.062 .129 40.398 .059 
C3 Smoke, '/. 4.336 .183 4.336 ,183 
Cell 3 Load, lb-ft 408.10 .823 553.30 1.116 
Kl C3 Exhaust 1, F 810.72 1.020 432.62 .567 
K2 C3 Exhaust 2, F 880.07 1.047 471.15 .582 
K3 C3 Exhaust 3, F 986.79 .812 530.44 .451 
K4 C3 Exhaust 4, F 844.44 .869 451.36 .483 
K5 C3 Exhaust 5, F 974.66 .814 523.70 .452 
K6 C3 Exhaust 6, F 984.15 .820 528,97 .456 
K7-C3 Exhaust Comm, F 782.41 .767 416.89 .426 
J1 C3 Water In, F 153.85 .140 67.696 .078 
J2 C3 Water Out, F 168.24 .091 75.69 0 .051 
J3 C3 Oil Sump, F 241.65 .177 116.47 .098 
J4 C3 Fuel In, F 92.648 .062 33.694 .034 
J5 C3 Inlet Air, F 99.405 .839 37.447 .466 
J6 C3 Airbox, F 198.59 .188 92.543 .105 
Horsepower 194.23 .468 144.81 .349 
Corrected Horsepower 20t.06 .485 149.90 .361 
BSFC, lb/hp-hr .459 .001 .279 .001 
Corrected BSFC ,443 .001 .269 .001 
Relative Humidity 42.122 .403 42.122 .403 
Reference Pressure, inHg 36.261 122.79 



NAVY HIGH SPEED DIESEL - DETROIT 
Sore i 
Stroke i 
Displacement : 
Compression Ratio s 
Injection Tilling : 
Crankangle Offset i 
Reference Pressure   : 
Speed : 
Load  t 
Fuel Flow j 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure    i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
1)4,3 mm 
5217,9 cc 

21.0 to t 
13 BTDC 

J 80.0 degrees 
36,26 in-Hg 
2500 RPM 
408.1 lb-ft 
89.1 lb/hr 
194.26 bhp 
.459 lb/bhp-hr 

25.38 kwVcyl 
9.747 MPa 
485.3 kPa/deg 

40.5 Joules/deg 
1232.26 Joules 
64.4 X 
31 .8 V. 
30.3 V. 
6.6 degrees 
198.8 degrees 
11.03 J/degree 
30.2 degrees 

.21709 

FILE ! DN1614 



880202.113342 AL-16084-F AL-12920-L 6V53N 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure^ psig 
P5 C3 Airbox Präs., psig 
P10 C3 Exh Coma, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPH 
C3 Fuel Flow, Ib/hr 
C3 Smoke, '/. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Comm, F 
•J1 C3 Water In, F 
,12 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

69. 599 
56. 207 
29. 193 
72. 503 
52. 261 
3. 76 0 

20. 482 
15. 533 

"~ i 000 
2499.8 
61 . 901 

™" i 764 
285 .62 
599 .05 
632 .59 
710 .94 
627 .48 
699 . 07 
711 .39 
552 .92 
157 .01 
168 .48 
230 .48 
93. 599 
98. 274 
176 .84 
135 .95 
140 .58 

r 455 
t 440 

42. 521 
35. 706 

i3N 8 
066 20.889 . 037 
021 13.448 . 012 
001 98,858 . 002 
179 499.89 1 .234 
029 360.33 .200 
015 25.926 . 101 
247 5.097 .062 
126 3.865 . 031 
005 -.000 . 001 
035 2499.8 3. 035 
030 28.078 .036 
04 0 -.764 . 040 
563 387.24 .764 
403 315.03 .224 
467 333.66 .260 
358 377.19 . 199 
257 330.82 . 143 
310 370.60 . 172 
373 377.44 .207 
623 289.40 .346 
059 69.449 . 033 
025 75.821 . 014 
232 110.27 . 129 
348 34.222 . 193 
376 36.819 .209 
196 80.466 . 1 09 
318 101.36 .237 
329 104.81 .245 
001 .277 . 001 
001 .268 . 001 
183 42.521 

120.92 
. 183 



NAVY HIGH SPEED DIESEL - DETROIT DIES 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure   t 
Speed i 
Load  : 
Fuel Flow 
Brake Power j 
BSFC i 
Indicated Power 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio * 

EL 6V-53N 
98,4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
35.71 in-Hg 
2500 RPM 
285.6 lb-ft 
61.9 lb/hr 
135.95 bhp 
.455 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

FILE i DN1616 

18.52 
8.554 
506.1 

45 
875.560 
65.9 'A 
33.4 '/. 
30.5 V. 
8.8 degrees 
197.2 degrees 
10.12 J/degree 
26.4 degrees 

.33267 



380202.114624 AL-16084-F 
bry   Bulb Tenpcratura, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, »Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PfO C3 Exh Co»», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/br 
C3 Snoke, '/. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Conn, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sunp, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Hunidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
69.910 . 149 21 .061 
56.286 . 026 13.492 
29.180 . 001 98.814 
70.292 . 184 484.65 
46.827 . 020 322.86 
2.867 . 015 19.768 
19.954 . 164 4.965 
12.330 . 149 3.068 
-.014 .003 -.003 

2202.7 2.471 2202.7 
80.734 .111 36.620 
8.062 .232 8.062 

421.03 .427 570.83 
765.74 .640 407.63 
854.09 .692 456.72 
974.88 .643 523.82 
803.93 .663 423.85 
977.66 .853 525.36 
990.46 .366 532.48 
766.21 .513 407.90 
155.25 .889 68.470 
169.78 .067 76.544 
241.08 . 154 116.15 
93.467 . 149 34.148 
100.26 .309 37.922 
186.60 .222 85.836 
176.58 .260 131.65 
182,99 .269 136.43 

.457 .001 .278 

.441 .001 .268 
41.916 .371 41 .916 
34.110 J15.51 

8 
. 083 
.015 
. 002 
.271 
. 141 
. 105 
. 041 
.037 
. 001 
.471 
. 050 
.232 
.579 
.355 
.335 
.357 
.369 
.474 
.203 
.285 
,494 
, 03? 
, 086 
083 
172 
123 
194 
201 
001 
001 
371 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke i 
Displacement ; 
Compression Ratio t 
Injection Timing t 
Crankangle Offset : 
Reference Pr^ssurs   : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power j 
BSFC i 
Indicated Power 
Peak Pr^ssur^*   t 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency J 
Ignition Delay : 
Ccntroid Phasing 
Centroid Magnitude i 
Sensitivity : 
Prefixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
52t7.9 cc 

21.0 to J 
18 BTDC 

180.0 degrees 
34.11 in-Hg 
2203 RPM 
421.0 lb-ft 
30.7 lb/hr 
176.59 bhp 
.457 lb/bhp-hr 

22.67 
9.966 
517.5 

45 
1240 

FILE i DN16I8 

kwVcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 
63.1 
31 .4 
30.4 
6.1 
197.6 

79 
'/. 
y. 
x 
degrees 
degrees 

11.59 J/degree 
29.5 degrees 

.20745 



Ö8020; ?. 1 15824 AL-16084-F I 3L-12920-L 6V53N 8 
Dry   Bulb Temperature, F 71.031 ,214 21.684 . 1 19 
Wet Bulb Temperature, F 56.766 .045 13.759 . 025 
Pll-Baro <Vent>, "Hg ABS 29.161 .001 98.752 . 003 
P3 C3 Fuel Pressure,psig 72,229 .318 498.00 2. 192 
P4 C3 Oil Pressure, psig 50.848 .012 350.59 . 085 
P5 C3 Airbox Pres., psig 2.656 . 013 18.314 .093 
P4 0 C3 Exh Com», inH20g 15.199 . 140 3.782 . 035 
P11 C3 Intake Vac,inH20v 12.866 . 101 3.202 .025 
PJ2 C3 Blowby, inH20g -.016 . 005 -.004 . 001 
C3 Speed, RPH 2202.4 2.915 22 02.4 2.915 
C3 Fuel Flow, lb/hr 44.386 .050 20.133 .023 
C3 Smoke, V. .317 . 047 .317 . 047 
Cell 3 Load, lb-ft 225.10 .900 305.20 1 .220 
Kl C3 Exhaust 1, F 505.21 .339 262.89 . 183 
K2 C3 Exhaust 2, F 526.20 .437 274.56 .243 
K3 C3 Exhaust 3, F 579.88 .340 304.38 . 139 
K4 C3 Exhaust 4, F 513.53 .471 267.52 .262 
K5 C3 Exhaust 5, F 570.65 . 176 299.25 . 093 
K6 C3 Exhaust 6, F 573.54 .312 300.86 . 173 
K7-C3 Exhaust Comit, F 464.25 1 . 184 24 0.14 .658 
J1 C3 Water In, F 158.49 . 174 70.273 . 097 
J2 C3 Water Out, F 168.75 . 145 75.975 . 080 
J3 C3 Oil Sump, F 221.79 . 144 105.44 . 030 
J4 C3 Fuel In, F 92.255 . 168 33.475 .093 
J5 C3 Inlet Air, F 97.490 . 155 36.383 . 086 
J6 C3 Airbox, F 163.59 .339 73.103 , 139 
Horsepower 94.394 .345 70.378 .253 
Corrected Horsepower 97.645 .357 72.801 .266 
8SFC, lb/hp-hr .470 . 002 .236 . 001 
Corrected BSFC .455 .002 .277 . 001 
Relative Humidity 40.491 .540 40.491 .540 
Reference Pressurs,   inHg 33.623 113.86 



HAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke s 
Displacement ; 
Compression Ratio ; 
Injection Timing i 
Crankangle Offset : 
Reference PrmgMurm   i 
Speed t 
Load 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power : 
Peak Pr^ssur^   i 
Peak Rate of Pressure  Rises 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency t 
Ignition Delay > 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
19 BTDC 

130.0 degrees 
33.62 in-Hg 
2202 RPM 
225.1 lb-ft 
44,4 Ib/hr 
94.38 bhp 
.470 lb/bhp-hr 

13.45 kwVcyl 
7.984 MPa 
603.6 kPa/deg 

62.3 Joules/deg 
707.095 Joules 
65.3 '/. 
33.9 •/. 
29.5 V. 
9.8 degrees 
194.4 degrees 
11.53 J/degree 
22.6 degrees 

.43409 

FILE ; DN1620 



380202.121106 AL-16084-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres,, psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, '/. 
Cell 3 Load, Ib-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Count, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
•J6 C3 

AL-12920-L 6V53N 
70.959 . 141 21.644 
56,834 .022 13.796 
29.164 .000 98.760 
67.908 . 127 468.21 
42.741 . Ott 294.69 

1 .958 .009 13.498 
1 4 , 125 . 135 3.515 
8.288 .062 2.062 
-.020 .003 -.005 
1801.3 1 .962 1801.3 
70.929 . 071 32.173 
36.208 .884 36.208 
414.49 .824 561.97 
695.88 .309 368,82 
818.50 .688 436.95 
902.62 .726 483.68 
749.15 .517 398.42 
946.77 .581 508.20 
951.55 .776 510.86 
725.92 .543 385.51 
153.74 . 174 67.632 
169.16 . 109 76.200 
234.13 . 173 112.29 
92.925 . 141 33.847 
97.618 .569 36.454 
160.32 .035 71.291 
142.16 .376 105.99 
147.07 .389 109.65 

.499 . 002 .304 

.482 . 002 .293 
40.935 .380 40.935 
32,540 110.19 

3 
. 079 
.012 
. 0 02 
.874 
. 075 
. 065 
. 034 
.016 
. 001 
.962 
.032 
.394 
. 1 17 
. 172 
.382 
.4 03 
,287 
,323 
.431 
,302 
, 097 
, 060 
,096 
, 079 
316 

, 019 
280 
290 
001 
001 
380 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore } 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing 
Crankangle Offset s 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow ( 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pr^smurm   i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency t 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

IESEL 6V-! 53N 
98.4 mm 

1 14,3 mm 
521? .9 cc 

21 . 0 • bo 1 
13 BTDC 

130.0 degrees 
32.54 in-Hg 
1301 1 ?PM 
414.5 lb-ft 
70.9 lb/hr 
142.14 bhp 
.499 lb/bhp-hr 

17.92 kW/cyl 
9.999 MPa 
616.4 kPa/deg 

63 .3 Joules/deq 
1219.64 Joules 
57.7 : 'i 
28.3 ; •i 
27.9 •/. 
5.9 degrees 
197. 0 degrees 

FILE DH1622 

12.47 J/degree 
29.0 degrees 

.20458 



38020; 2.122158 AL-16084-F t *L-12920-L 6V53N 8 
Dry   Bulb Temperature, F 71.618 .275 22.010 . 153 
Wet Bulb Temperature, F 57.085 . 033 13.936 . 019 
PM-Baro <Vent>, "Hg ABS 29.163 . 001 98.756 . 002 
P3 C3 Fuel Pressure,psig 69.479 . 193 479.04 1 .329 
P4 C3 Oil Pressure, psig 45.189 .011 311.57 .073 
P5 C3 Airbox Pres., psig 1 .698 . 006 11.710 ,04 0 
P10 C3 Exh Conn, inH20g 11.531 . 131 2.869 . 033 
P11 C3 Intake Vac,inH20v 8.681 .093 2.160 .023 
PI2 C3 Blowby, inH20g -.022 . 002 -.005 . 001 
C3 Speed, RPM 1801.5 2. 089 1801,5 2. 089 
C3 Fuel Flow, lb/hr 41.977 .111 19.041 . 051 
C3 Smoke, '/. -.862 . 044 -.862 .044 
Cell 3 Load, lb-ft 277.75 .581 376.57 .788 
K\   C3 Exhaust 1, F 502.02 .591 261.12 .328 
K2 C3 Exhaust 2, F 549.09 .527 287.27 .293 
K3 C3 Exhaust 3, F 604.05 .395 317.81 .220 
K4 C3 Exhaust 4, F 519.52 .475 270.84 .264 
K5 C3 Exhaust 5, F 637.29 .756 336.27 ,420 
K6 C3 Exhaust 6, F 615,43 .734 324.13 .408 
K7-C3 Exhaust Conn», F 488.83 1 .395 253.79 .775 
J1 C3 Water In, F 158.98 . 151 70,543 . 084 
J2 C3 Vater Out, F 170.18 . 149 76.768 .083 
J3 C3 Oil Sunp, F 220.99 .265 104.99 . 147 
J4 C3 Fuel In, F 91.182 . 034 32.879 . 019 
J5 C3 Inlet Air, F 97.977 . 120 36.654 . 067 
J6 C3 Airbox, F 149.48 . 166 65.269 . 092 
Horsepower 95,270 .257 71.031 . 192 
Corrected Horsepower 98.597 .266 73.511 . 198 
BSFC, lb/hp-hr .441 .002 .268 . 001 
Corrected BSFC .426 .002 .259 . 001 
Relative Humidity 40.007 .731 40.007 .731 
Reference Pressure,    inHg 31.982 108.30 



NAVY HIGH SPEED DIESEL - DETROIT DIES 
Bore i 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Prmssurtt   i 
Speed i 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC 8 
Indicated Power ; 
Peak Pr^ssurm   i 
Peak Rate of Pr^ssura  Rises 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency » 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude t 
Sensitivity i 
Premixed/Diffusion Ratio i 

:EL 6V-53N 
98.4 mm 

t 14 . 3 mm 
5217.9 cc 

21.0 to 1 
19 BTDC 

130.0 degrees 
31.93 in-Hg 
1802 RPM 
277.8 lb-ft 
42.0 lb/hr 
95.32 bhp 
.441   lb/bhp-hr 

12. 08   kwVcyl 
8.243   MPa 
606.8 kPa/deg 

62.5   Joules/deg 
786.988 Joules 
62.9 '/. 
32.2 X 
31 .5 y. 
8.8 degrees 
193.9 degrees 
t1.73 J/degree 
23.1 degrees 

.38037 

FILE DN1624 



980202.123230 AL-16084-F AL-12920-L 6V53N 8 
[>ry   Bulb Temperatur«, F 70.531 . 193 21.406 . 107 
Wet Bulb Temperature, F 56.670 .052 13.705 . 029 
Pll-Baro <Vent>, "Hg ABS 29.147 .001 98.704 . 002 
P3 C3 Fuel Pressure,psig 71 .032 .344 489.75 2.372 
P4 C3 Oil Pressure, psig 47.223 .017 325.59 . 1 18 
P5 C3 Airbox Pres., psig 1 .684 .005 11.609 . 033 
P10 C3 Exh Conn, inH20g 9.762 . 097 2.429 . 024 
P11 C3 Intake Vac,inH20v 8.878 . 067 2.209 .017 
PI 2 C3 Blowby, inH20g -.026 . 002 -.006 . 001 
C3 Speed, RPM 1801.0 1 .426 1801,0 1 .426 
C3 Fuel Flow, Ib/hr 26.103 . 068 11 .340 . 031 
C3 Smoke, V. -1.298 . 055 -1.298 . 055 
Cell 3 Load, lb-ft 146.34 .552 198.41 .748 
Kl C3 Exhaust 1, F 393.70 .242 200.94 . 134 
K2 C3 Exhaust 2, F 4 04.36 .374 206.87 .208 
K3 C3 Exhaust 3, F 439.63 .286 226.46 . 159 
K4 C3 Exhaust 4, F 370.94 .280 188.30 . 155 
K5 C3 Exhaust 5, F 394.76 .255 201.54 . 142 
K6 C3 Exhaust 6, F 395.04 .341 201.69 . 190 
K7-C3 Exhaust Comm, F 35 0.58 .934 176.99 .519 
J1 C3 Water In, F 160,03 .107 71.129 . 059 
J2 C3 Water Out, F 169.09 . 081 76.161 . 045 
J3 C3 Oil Sump, F 210.93 . 074 99.406 . 041 
J4 C3 Fuel In, F 92.638 . 112 33.688 . 062 
J5 C3 Inlet Air, F 97.T35 .258 36.186 . 143 
J6 C3 Airbox, F 144.81 . 193 62.671 . 107 
Horsepower 50.182 . 199 37.415 . 149 
Corrected Horsepower 51.924 .206 38.713 . 154 
BSFC, lb/hp-hr .520 .003 .316 .002 
Corrected BSFC .503 .003 .306 , 002 
Relative Humidity 41.562 .432 41.562 .432 
Reference Pressure, inHg 31.922 108.10 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ! 
Stroke s 
Displacement : 
Compression Ratio i 
Injection Timing i 
Crankangle Offset : 
Reference Pressure i 
Speed t 
Load 
Fuel Flow i 
Brake Power i 
BSFC : 
Indicated Power i 
Peak Pressure t 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release s 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIE SEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

ISO.0 degrees 
31.92 in-Hg 
1801 RPM 
146.3 lb-ft 
26.1 lb/hr 
50.1? bhp 
.520 lb/bhp-hr 
8.00 kW/cyl 

7.174 MPa 
657.5 kPa/deg 

72.3 Joules/deg 
517.701 Joules 
66.6 V. 
34.3 y. 
26.7 y. 
10.6 degrees 
193.3 degrees 
13.53 J/degree 
20.7 degrees 

.51011 

FILE DN1626 



380202.124136 AL-16084-F 
bry   Bulb Temperatur«, F 
Met Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pr«s., psig 
P10 C3 Exh Com», ir»H20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, 
K3 C3 Exhaust 
K4 C3 Exhaust 
K5 C3 Exhaust 
K6 C3 Exhaust 
K7-C3 Exhaust 
01 C3 Water 

Water J2 
J3 
•J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 

F 
3, F 
4, F 
5, F 
6, F 
Conn, 

In, F 
Out, F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L 6V53N 
71.036 .622 21 .687 
56,712 . 172 13.729 
29.140 . 000 98.678 
74.589 .688 514.27 
48.126 .01 1 331.82 

1 .729 . 007 11,919 
9.040 .060 2.249 
8.912 . 040 2.218 
-. 027 . 003 -.007 
1801.2 1 .455 1801 .2 
19.940 .077 9.045 
-1 .320 .034 -1.320 
88.178 .562 119.55 
356.52 . 105 180.29 
354.14 .296 178.97 
384.19 .476 195.66 
301.99 .225 150.00 
301.62 .300 149.79 
309.52 .336 154.18 
299.46 .702 148.59 
161.46 .043 71.924 
169.69 .050 76.492 
206.03 . 145 96.686 
92.779 . 135 33.766 
98.258 .110 36.810 
142.99 .033 61.661 
30.241 . 194 22.547 
31.327 ,201 23.356 

.659 .005 .401 

.637 .005 .387 
40.314 1 .260 40.314 
32,004 108.38 

8 
,345 
,096 
, 001 
,740 
,074 
, 051 
, 015 
,010 
, 001 
455 
,035 
, 034 
,761 
, 058 
, 165 
,264 
, 125 
, 167 
, 187 
,390 
, 024 
, 028 
080 
075 
061 
018 
145 
150 
003 
003 
260 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement ; 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pntssur*   > 
Speed i 
Load  : 
Fuel Flow » 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise.* 
Peak Heat Release Rate i 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio > 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

180.0 degrees 
32.00 in-Hg 
1801 RPM 
88.2 lb-ft 
19.9 lb/hr 
30.25 bhp 
.658 lb/bhp-hr 
6.36   kwVcyl 

6.867   MPa 
652.8  kPa/deg 

72.5 Joules/deq 
412.401 Joules 
69.5 'A 
35.7 V. 
21,1* 
11.1 degrees 
193.1 degrees 
14,77 J/degree 
2 0.0 degrees 

.55239 

FILE DN1628 



380202.125649 AL-16084-F 
Dry Bulb Temperature, F 
(«let Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
PS C3 Airbox Pre*., psig 
PI 0 C3 Exh Com», inH20g 
Pll C3 Intake Vac,inH20v 
P12 C3 Blowby. inH20g 
C3 Speed, RPM 
C3 Fuel Flo«, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
Kl 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 
J2 
J3 
J4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-12920-L 6V53N 8 
72.252 .319 22.362 . 177 
57.273 .100 14.041 . 055 
29.128 .000 98.639 . 002 
65.591 . 138 452.23 .949 
32.731 . 022 225.67 . 149 

1 .328 . 011 9.155 .076 
9.758 . too 2,423 . 025 
5.403 . 041 1 .345 .010 
-. 032 . 003 -.008 . 001 
1402.3 1 .561 1402.3 1 .561 
59.998 . 055 27.215 .025 
67.924 1 .065 67.924 1 . 065 
380.55 1 . 155 515.96 1 .566 
631.02 .324 332.79 . 180 
711.84 .617 377.69 .343 
807.88 .666 431.04 .37 0 
660.08 .660 348.94 .367 
813.05 .481 433.92 .267 
770.80 1 . 039 410.45 .577 
621.66 .413 327.59 .229 
152.92 .062 67.175 .035 
169.38 .062 76.324 . 035 
232.53 . 150 111.40 . 084 
91 . 145 . 172 32.858 . 096 
100.72 .204 38.179 . 1 13 
155.03 .035 68.352 .019 
101.61 .327 75.758 ,244 
1 05.54 .340 78.637 .253 

.590 .002 .359 . 001 

.569 .002 .346 . 001 
38.979 .734 38.979 .734 
31.434 106.45 



HAW HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio t 
Injection Timing i 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power : 
Peak Pr^ssur^    t 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay s 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
!14,3 mm 
5217.9 cc 

2J.0 to 1 
18 BTDC 

180.0 degrees 
3t.43 in-Hg 
1402 RPM 
380.5 Ib-ft 
60.0 lb/hr 

101.57 bhp 
.591   lb/bhp-hr 

13.79  kwVcyl 
10.32   MPa 
666.6 kPa/deg 

71.6   Joules/deq 
1205.97   Joules 
52.5   X 
25.7 V. 
23.5   X 
5.2 degrees 
195.0 degrees 
13.94 J/degree 
27.8 degrees 

.18673 

FILE DN1630 



880202.130738 AL-16084-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres,,   psig 
PtO C3 Exh Co»», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flo«, lb/hr 
03 Smoke, '/. 
Cell 3 Load, lb-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
J1 
J2 
•J3 
■)4 
J5 
J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
5, 
6, 
Con», 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sunp, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,    inHg 

AL-12920-L 6V53N 
73.012 .680 22.785 
57.546 . 129 14.192 
29.115 . 001 98.596 
67.992 . 167 468.79 
37.931 .089 261.53 

1 ,244 . 005 8.574 
6.272 . 069 1 .561 
5.706 .047 1 .420 
-. 031 . 002 -.008 
1402.9 1 .291 1402.9 
16.543 , 045 7.504 
-1.227 .069 -1.227 
99.568 .268 135.00 
345.85 .257 174.36 
335.51 .654 168.62 
374.37 . 133 190.21 
284.31 .253 140.17 
285.81 .362 141.01 
30T.82 .417 149.9 0 
31 1 . 13 2.583 155.07 
157.22 .217 69.564 
166.26 . 165 74,591 
205.46 .281 96.365 
91.910 . 015 33.283 
102.12 .300 38.956 
147.38 .254 64.100 
26.596 .086 19.830 
27.671 .090 20.630 

.622 . 003 .378 

.598 . 003 .364 
37.940 1 .439 37.940 
31.228 105.75 

8 
.378 
. 072 
. 003 
* 149 
.615 
.033 
.017 
.012 
. 001 
.29) 
. 021 
.069 
.364 
. 143 
.363 
.074 
. 141 
.201 
.232 
.435 
, 121 
, 092 
156 

, 008 
166 
141 
064 
067 
002 
002 
439 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N                FILE : DM1672 
*or« ' 98.4 mm 
stroke » 114,3 mm 
Displacement i 5217,9 cc 
Compression Ratio s 21.0 to 1 
Injection Timing i 18 BTDC 
Crankangle Offset s 130.0 degrees 
Reference Prtssurm   s 31.23 in-Hg 
Speed : 1403 RPM 
Load  » 99.6 lb-ft 
Fuel Flow s !6.5 lb/hr 
Brake Power i 26.61 bhp 
BSFC ! .620 lb/bhp-hr 
Indicated Power : 4.96 kwVcyl 
P*ak Pressure i 6.838 MPa 
Peak Rate of Pressure Rise« 756,9 kPa/deg 
Peak Heat Release Rate ! 86.2 Joules/deg 
Cumulative Heat Release i 411.784 Joules 
Apparent Combustion Efficiency : 65.2 V. 
Indicated Thermal Efficiency f 33.6 "A. 
Brake Thermal Efficiency :             22.4 V. 
Ignition Delay : 10.3 degrees 
Centroid Phasing i 190.5 degrees 
Centroid Magnitude i 17.38 J/degree 
Sensitivity : 13,3 degrees 
Premixed/Diffusion Ratio i              .56127 
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APPENDIX F9
DDC 6V-53N DATA SHEETS

FUEL BLEND TF34
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Page 1 of 3 

Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI) y—y)y //, 
Engine Type:   PDA 6V-53N     Engine Tester: ^j^,/^^  

Test Fuel: rr.VfA/JX)'^ Date: ^~3d>-Sf 

Step Initials  Test Procedure 

i#   6--JL.M Flush fuel system with BF-2 

2. /^,./,ß Engine warmup 

3. &•/.-/& Clean smokemeter lenses and adjust purge air 

4. Vs'^jLr Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5(j + 2mm of mercury under full-rack conditions at 

* rated speed. 

5. tr/. r^ Compute corrected power levels and maximum cylinder pressure; 

&-,/../* Compare to 95% confidence bands of BF-2 performance 

7.   /^ /../* Determine action; i.e. continue or contact DTNSRDC 

£./ß Flush fuel system with^C?4fltff;?7?<g test fuel 

9.   ^, / -fl Engine warmup 

&-./ fl- Clean smokemeter lenses and adjust purge air 

£./.fl Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. £--/■/    , Flush fuel system with BF-2 

13. &~ /- 7* Engine warmup 

14. cy--/.r- Clean smokemeter lenses and adjust purge air 

15. u~~Lfri Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

lb. rr-.J^'r^ Compute corrected power levels and maximum cylinder pressure: 

17. £,., L-/^ Compare to 95% confidence bands of BF-2 performance 

18. th/.-r' Determine action; i.e. continue or contact DTNSRDC 

1 9. $-/.£/ Flush fuel system wit hjpffi^ffjjjgfr test fuel 

2U.   6—A*r*, Engine warmup 

21. & ■/'?. . Clean smokemeter lenses and adjust purge air 

22. ft-'J+.-r'i Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 5U+2mm of mercury under full-rack conditions 
at rated speed. 

1U 

1 1 



Page 2 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type:   PDA 6V-53N     Engine Tester;  BFLRF(SwRI) 

Fuel Blend: T/r?/-J/J3?T?1? Date: 3-3&-2Ü 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

PDA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2800   yji     £M£1    £M£2L 

2500       J*??        0A)/&35~     &"*& 
2200 g79 &P/<?7 tftftt }> 
1800 £ 7 / /7/j/ti? G/J/6Y6 
i4oo    J_^o_   gjü/M   0/ü/^Z 

--W 

PDA   6V-53N   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:/-^//^,f^  

Speed      CBHP Run   # RAW   File      AVG   File 

2800 Full-Rack Jfl/ ^/J/^        &>/tf¥ 

2500 Full-Rack £R& &//tf9f    tf/J/69^ 

2500 145 ?j>3 M^Z     QMA^i 
2200 Full-Rack ^ff? j7/j/69f       MMS^ 
2200 100 Js<f VMS/     J2A'/£52- 
1800 Full-Rack $% tf/U/lf^     jQMW? 

i8oo loo ,sa7 AM&SS   fitftit 
1800 54 US rfWH'7      ti/J/itä 
1800 20 u$l_ jQ/J/m JJ/J/UO 
1400 Full-Rack tfO ÜA/Ml     dJU/WX 
1400 28 9-V qPiLlS    3AJ/U9 



Page 3 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type DDA 6V-53N Engine Tester;  BFLRF(SwRI) 

?* 
Fuel   Blend;    TFWMftTVtf Date; 3~ 3)~$& 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

DPA 6V-53N Full Rack Power Check - BF-2 Fuel Only 

Speed  Run » RAW File  AVG File 

2800  ^_ Mit.'?  &tt& 
2500   03 &M££L   4JJM1 
2200      %K_ frjfjtf      <tffi/{7° 
1800     29T JQAJ/17/    a/U/i7X 
i4oo  a% tiju/i73   ay/at 

DPA   6V-53N   Speed-Power   Points   for   Pe 

Fuel   Blend;    Tf3Mj$J$f 

Run   #      RAW   File      AVG   File 

rformance   Evaluations 

Speed      CBHP 

2800 

2500 

2500 

2200 

2200 

1800 

1800 

1800 

1800 

1400 

1400 

Full-Rack 

Full-Rack 

145 

Full-Rack 

100 

Full-Rack 

100 

54 

20 

Full-Rack 

28 

S2Z 
£L 2L 
m- 

3*3 

MM 7^ 

tum± 
mm 

MML 

MM 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO-i-FUEj^^TES^AGE**. 

Operator 

Time '* 

Teat Hour 
Speed, RPM 
Load, lb-ft 

,wc" WS 
/5rt"^ #/t1f'J 

 3w*^\   r- [ 
)g*Ppl&Ot&®  fig- 

Fuel now, lb/hr 
Exh. Opacity. % 

TEMPERATURES, PEG. F 

Exhaust Cyl. L1 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust Cyl. R2 
Exhaust Cyl. R3 
Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG    _ 

Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 

Exh. Comm., in.Woter 
Blowby, in.woter 
Barometer, in.Hg 

212 
$. 0. 

£0. I'-l-O 

n 32: tföLjL 

m T) 

72Q_ 

täl 

/O/k >»J 

c& 
(OfiictJ 

&LL 

/.o K6. 
mt 

<^r 755 
$o& 

77Q 
ftoJM. 

ffit 
m-WL 

m m 
/Si 

"wz m. 

22£. 

•ifpO 

m 
yto 

(s7Q 6£o 
7Cg_ 

322 
2 ioO 

12L-&L 
/*9 

Q3L 
an U- 

°)C0 

°)CQ 
loo 

w_ 
M 

&L 
221 
700 

7> «D 

7Z2 
Ö? 

VO 220 
iSL-600 
"MLtsk 

M. 

ul 

31 
i^L m. 
21 

S20. 
So 

FägZJ 

•> 

a Ml 

& 

51 
%P 

$0 

100. 

OL 
215L 
ll 

'£ 
77. $> 

Öl 

Intake Vac., in.woter        fjp 

li 

7V~> 
2£- 
2M 

(ÖV 

7ZL 

HL<HI*>   IK. 
3.*   tf- wn%± 

.£2. UL 
'>■<> \& 

13, JJ 

0      C    o     O— 
w 
0 



88033C 1,124322 AL-17355-F AL-12920-L 6V53N 9 
dry   Be lib Temperature, F 75.023 1 . 084 23.901 .602 
Wat Bulb Temperature, F 59.532 .491 15.296 .267 
Pll-Baro <Vent>, "Hg ABS 29.034 . oot 99,320 .002 
P3 C3 Fuel Pressure,psig 75.798 .714 522.61 4.925 
P4 C3 Oil Pressure, psig 52.328 . 036 36 0.79 .251 
P5 C3 Airbox Pres,, psig 4.886 .010 33.687 .070 
PtO C3 Exh Co»», inH20g 27.190 , 161 6.766 .040 
Pit C3 Intake Vac,inH20v 20.163 .067 5.017 .017 
P12 C3 Blowby. inH20g . 012 .003 .003 . 001 
C3 Speed, RPM 2801 .4 2.752 2801 .4 2.752 

C3 Fuel Flow, lb/hr 79.T53 ,204 35.903 . 093 
C3 Smoke, X -I,528 . 181 -1.528 .181 
Cell 3 1 Load, lb-ft 35t.20 .683 476,16 .926 
Kl C3 Exhaust 1, F 759.43 .679 404.13 .377 
K2 C3 Exhaust 2, F 806.18 .537 430.10 .299 
K3 C3 Exhaust 3, F 894.55 1 .322 479,20 .734 
K4 C3 Exhaust 4, F 8 03.72 .992 423.73 .551 
K5 C3 Exhaust 5, F 895.99 .427 479.99 .237 
K6 C3 Exhaust 6, F 911.51 1 .057 483.62 .587 
K7-C3 Exhaust Com», F 721.74 .392 383.19 .218 
J1 C3 Water In, F 156.19 . 151 68.992 .084 
J2 C3 Water Out, F 169.22 . 136 76.236 , 103 
J3 C3 Oil Su»p, F 240.72 .239 115.95 . 133 
J4 C3 Fuel In, F 91.285 .049 32.936 .027 
•J5 C3 Inlet Air, F 96.595 .371 35.886 .206 
J6 C3 Airbox, F 191.38 ,253 88.546 . 140 
Horsepower 1 87 .'33 ,441 139.67 .329 
Corrected Horsepower 194.72 .458 145.18 .342 
BSFC, lb/hp-hr .423 .001 .257 . 001 
Corrected BSFC .406 .001 .247 . 001 
Relative Hueidity 39.497 1 .217 39.497 1 .217 
Reference Pressure, inHg 37.499 126.99 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke s 
Displacement > 
Compression Ratio i 
Injection Timing : 
Crankangle Offset < 
Reference Pressure   i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Risei 
Peak Heat Release Rate ; 
Cumulative Heat Release i 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude t 
Sensitivity : 
Premixed/Diffusion Ratio : 

DIESEL 6V-53H 
98. 4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

t79.0 degrees 
37.50 in-Hg 
2801 RPM 
351.2 lb-ft 
79.2 lb/hr 
187.30 bhp 
.423 lb/bhp-hr 

25.52 kW^cyl 
9.286 MPa 
450.3 kPa/deg 

33.9 Joules/deg 
1044.11 Joules 
68. 1 V. 
35.7 V. 
32.5 V. 
6.8 degrees 
198.7 degrees 
9.542 J/degree 
29.9 degrees 

.22677 

FILE s DN1634 



880331 ). 130041 AL-17355-F AL-12920-L 6V53N 9 
Dry Bulb Temperature, F 74.072 .628 23.373 .349 
Wet Bulb Temperature, F 58.511 . 133 14.728 . 074 
P11-Baro (Vent), "Hg ABS 29.024 .000 98.235 . 002 
P3 C3 Fuel Pressure,psig 74.286 .447 512.19 3. 085 
P4 C3 Oil Pressure/ psig 49.754 . 018 343,04 . 125 
P5 C3 Airbox Pres., psig 3.8 07 .0)8 26.249 . 122 
PfO C3 Exh Comm, inH20g 22,695 .141 5.647 .035 
P11 C3 Intake Vac,inH20v 16.429 .138 4.088 . 034 
P12 C3 Blowby, inH20g -.002 . 002 -.000 . 001 
C3 Speed, RPM 2499.6 3. 063 2499.6 3. 063 
C3 Fuel Flou, Ib/br 74.995 .228 34.017 . 103 
C3 Smoke, Y. -.642 . 160 -.642 . 160 
Cell 3 Load, lb-ft 384.75 .679 521 .65 .921 
Kl C3 Exhaust 1, F 774.65 .498 412.59 .277 
K2 C3 Exhaust 2, F 824.21 .534 44 0.12 .296 
K3 C3 Exhaust 3, F 923.96 .527 495.53 • .293 
K4 C3 Exhaust 4, F 795.27 .254 424.04 . 141 
K5 C3 Exhaust 5, F 905.29 .285 485.16 . 158 
K6 C3 Exhaust 6, F 919.84 .368 493.25 .204 
K7-C3 Exhaust Com», F 726.08 .298 385.60 .165 
J1 C3 Water In, F 156,29 . 117 69.049 .065 
J2 C3 Water Out, F 169.79 . 087 76.549 . 048 
J3 C3 Oil Sump, F 240.42 .444 115.79 .247 
J4 C3 Fuel In, F 92.287 . 109 33.493 . 060 
J5 C3 Inlet Air, F 98.931 . 188 37.184 .104 
J6 C3 Airbox, F 186.99 .085 86,104 . 047 
Horsepower 183.11 .379 136.53 .283 
Corrected Horsepower 190.69 .395 142.17 .294 
BSFC, lb/hp-hr .410 .002 .249 .001 
Corrected BSFC .393 . 001 .239 . 001 
Relative Humidity 38.527 1 .460 38.527 1 .46 0 
Reference Pressure, inHg 35.566 12 0.44 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke i 
Displacement i 
Compression Ratio t 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure   > 
Speed t 
Load  > 
Fuel Flow : 
Brake Power i 
BSFC J 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pr^wstura   Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/'D if fusion Ratio J 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
35.57 in-Hg 
2500 RPM 
384.8 lb-ft 
75.0 lb/br 
183.17 bhp 

.409   lb/bhp-hr 
23.29  kwYcyl 
9.390   MPa 
477.6  kPa/deg 

40.6   Joules/deg 
1084.64   Joules 
66.7   Ji 
34.4 V. 
33.6   '/. 
7.1 degrees 
196.6 degrees 
11.39 J/degree 
27.5 degrees 

.25923 

FILE i DN1636 



980330.130930 AL-17355-F 
Dry Bulb Temperatur«, F 
Wet Bulb T«rep«ratur«, F 
P11~Bero <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Präs., psig 
P10 C3 Exh COM, inH20g 
P11 C3 Intake Vac,inH20v 
Pt2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3  Fuel   Flow,    lb/'hr 
C3   Smoke,   V, 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Come, F 
Jf C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Correctad Horsapowar 
BSFC, lb/hp-hr 
Corrected BSFC 
Ralativa Humidity 
Reference Pr^ssurs»    inHg 

AL-12920-L 6V53H 
72.309 .402 22.394 
57.850 . 116 14.361 
29.019 .000 98.269 
72.162 .327 497.54 
46,886 .015 323.27 
2.729 ,01 1 18.814 
18.375 .215 4.573 
13.479 .098 3.354 
-.020 .002 -.005 

2200.9 2.303 2200.9 
69.380 .191 31 .470 

1 .067 .083 1 .067 
405.61 .764 549.93 
742.50 .292 394.72 
822.27 .672 439.04 
934.06 .910 501.15 
778.50 .446 414.72 
935.80 .938 502.11 
944.49 .554 506.94 
730.07 .207 387.82 
155.38 .069 68.544 
169.45 .035 76.359 
236.48 6.489 113.60 
91.852 . 121 33.251 
100.34 . 131 37.968 
175.41 .357 79.670 
169.97 .422 126.73 
177.26 .440 132.16 

.408 .001 .248 

.391 .001 .238 
40.916 .783 40.916 
33.583 113.73 

9 
.223 
.065 
. 001 
.255 
. 105 
.075 
. 053 
.024 
.001 
.303 
. 087 
. 083 
. 036 
, 162 
.373 
.505 
.248 
.521 
.308 
. 115 
.038 
.019 
.605 
.067 
. 073 
. 198 
.314 
.328 
. 001 
. 001 
.783 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke s 
Displacement' i 
Compression Ratio i 
Injection Timing ? 
Crankangle Offset > 
Reference Pressure » 
Speed i 
Load  i 
Fuel Flow i 
Brake Power J 
BSFC i 
Indicated Power » 
Peak Pressure i 
Peak Rate of Prtssur^  Risei 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency » 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
33.58 in-Hg 
2201 RPM 
4 05.6 lb-ft 
69.4 lb/hr 
169.98 bhp 

.4 08   lb/bhp-hr 

FILE   :   DN1638 

kWYcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

21 . 16 
9.586 
521 . 1 

47 
1134. 1 4 
66.4 V. 
33.7 X 
33.7 X 
6.4 degrees 
197.3 degrees 
11.00 J/degree 
28.9 degrees 

.22225 



830330.132222 AL-17355-F AL-12920-L 6V53N 9 
Dry Bulb Temperatur«, F 73.559 .822 23.098 .457 
Wnt Bulb Tnnpnratura, F 58.725 .223 14.847 . 124 
P11-Baro <V«nt>, "Hg ABS 29.008 . 000 98.231 .001 
P3 C3 Funl Pra?surn,psig 69.776 .110 481.09 .758 
P4 C3 Oil Prnssurn, psig 42.448 .016 292.67 .112 
P5 C3 Airbox Prns., psig t .830 .012 12.620 . 080 
P10 C3 Exh Conn, inH20g 13.037 . 101 3.244 .025 
P11 C3 Intakn Vac,inH20v 9.407 .062 2.341 .015 
P12 C3 Blowby, inH20g -.030 .003 -.007 .001 
C3 Spend, RPM 1801.4 2. 107 1801.4 2. 107 
C3 Funl Flow, lb/hr 61.991 .237 28.It 9 . 1 08 
C3 Smokn, '/. 16.917 .499 16.917 .499 
Cnll 3 Load, Ib-ft 409.01 .903 554.54 1 .224 
K\   C3 Exhaust 1, F 685.15 .390 362.86 .216 
K2 C3 Exhaust 2j   F 798.19 .408 425.66 .227 
K3 C3 Exhaust 3, F 881.44 .324 471.91 . 180 
K4 C3 Exhaust 4, F 751.91 .497 399.95 .276 
K3 C3 Exhaust 5, F 926.56 .756 496.98 .420 
K6 C3 Exhaust 6, F 948,27 .385 509.04 .214 
K7-C3 Exhaust Comm, F 713.74 .210 378.74 . 117 
Jf C3 Watnr In, F 154.55 .196 68.084 . 109 
■J2 C3 Watnr Out, F 169.34 . 106 76.298 .059 
J3 C3 Oil Sump, F 234.04 . 124 112.25 .069 
J4 C3 Funl In, F 89.905 . 176 32.169 .093 
J5 C3 Inlnt Air, F 101.83 . 112 38.792 . 062 
J6 C3 Airbox, F 161.13 . 108 71.736 . 06 0 
Horsnpownr 140.29 .341 104.60 .254 
Corrnctnd Horsnpownr 146.61 .357 109.31 .266 
BSFC, lb/hp-hr .442 . 002 .269 . 001 
Corrnctnd BSFC .423 .002 .257 . 001 
Rnlative Humidity 40.609 1 .560 40.609 1 .56 0 
Rnfnrnncn Prnssurn, inHg 32,042 108.51 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement > 
Compression Ratio : 
Injection Timing s 
Crankangle Offset i 
Reference Pressure   s 
Speed ; 
Load  i 
Fuel Flow i 
Brake Power t 
BSFC s 
Indicated Power ; 
Peak Pressure i 
Peak Rat« of Pressure Risei 
Peak Heat Release Rate > 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency > 
Brake Thermal Efficiency : 
Ignition Delay > 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity i 
Premixed/Diffusion Ratio > 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
32.04 in-Hg 
1801 RPM 
409.0 lb-ft 
62.0 lb/hr 
140.25 bhp 
.442 lb/bhp-hr 

17.61 kWVcyl 
9.738 MPa 
583.0 kPa/deg 

57.7 Joules/deg 
1167.42 Joules 
62.6 y. 
31.4 •/. 
31 . 1 X 
6.1 degrees 
196.6 degrees 
12.16 J/degree 
28.5 degrees 

.21331 

FILE ; DN1640 



880330,133135 AL-17355-F AL-12920-L 6V53N 9 
Dry Bulb Temperatur«, F    73/293 .201 22,941 .112 
Wet Bulb Temperature, F    58.416 .083 14.676 .046 
P11-B«ro <Vent>, "Hg ABS   28,998 .001 98,198 .002 
P3 C3 Fuel Pressure,psig   68.211 .159 470.30 1.093 
P4 C3 Oil Pressure, psig   31.875 .006 219.77 .042 
P5 C3 Airbox Pres., psig    1,245 .011 8.385 ,074 
PIO C3 Exh Cone, inH20g     8.878 .138 2.209 .034 
PI1 C3 Intake Vac,inH20v    6.097 .053 1.517 .013 
P12 C3 Blowby, inH20g       -.032 .002 -.008 .000 
C3 Speed, RPM              1401.2 1.098 1401.2 1.098 
C3 Fuel Flow, lb/hr        52.373 .270 23.756 .122 
C3 Smoke, V.                                        45.908 .565 45.908 .565 
Cell 3 Load, lb-ft         382.99 1.674 519.26 2.269 

628.63 .486 331.46 .270 
713.08 .429 378.38 .238 
799.49 .799 426,38 .444 
676.41 .483 358.01 .268 
845.97 ,631 452.21 .350 
799.60 1.132 426.44 .629 
628.14 .289 331.19 .161 
155.32 ,144 68.512 .080 
171.32 .197 77.483 .109 
235.46 .141 113.03 .078 
89.864 2.691 32.147 1.495 
98.776 .152 37.098 .085 
157.50 .280 69.725 .155 

Horsepower 102.18 .477 76.183 .356 
Corrected Horsepower 106.51 .497 79.409 .371 
8SFC, lb/hp-hr .513 .003 .312 .002 
Corrected BSFC .492 .003 .299 .002 
Relative Humidity 40.238 .353 40.238 .353 
Reference Pressure, inHg   31.084 105.26 

K! C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke » 
Displacement i 
Compression Ratio > 
Injection Timing ? 
Crankangle Offset t 
Reference Pr*9surm   i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC » 
Indicated Power i 
Peak PrussurtL   > 
Peak Rate of Pressure Riset 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay » 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity i 
Premixad/Diffusion Ratio t 

DIESEL 6V-! 53N 
98.4 (DIR 

1 14.3 mm 
5217 .9 cc 

21 ,0 to 1 
18 BTDC 

179.0 degrees 
31 .08 in-Hg 
1401 1 RPM 
383. 0 lb-ft 
52.4 lb/hr 
102.17 bhp 
.513 lb/bhp-hr 

13.93 kW/cyl 
10.06 MPa 
632.3 kPa/deg 

66 .4 Joules/deg 
1170. 98 Joules 
57.8 : y. 
29.4 : y. 
26.8 : v. 
5.6 . degrees 
193.5 degrees 

FILE DN1642 

14.03 J/degree 
25.9 degrees 

.21650 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO-f-FUE^^TEJaaPAGEit. 

Qperotor 

Test Hour 
Speed, RPM 
Lood. Ib-ft 
Fuel Row. Ib/hr 
Exh. Opocity, % 

TEMPERATURES, PEG. F 

Exhoust Cyl. L1 
Exhou3t Cyl. L2 
Exhoust Cyl. L3 
Exhoust Cyl 

PRESSURES, PSIG 
Oll Gollery 
Air After Blower 
Fuel Tronsfer 

LOW PRESSURES 
Intake Voc, in.woter 
Exh. Comm.. in.Woter 
Blowby, in.woter 
Borometer, in.Hg '^nomlm^ptrimi-1 im 2lU 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST N0.JL_FUEI DATE?-J^PAGEJg- 

Operator       />,, ^ 
Time                    ^ ,W 7.S~> 7:^*5 Itf 
Test Hour !&**> J>^ /&Mv /Ö,Hh> 

Speed, RPM /$<*> tfob ppo HöO 

Load, lb—ft /w.% Pi T/%1 fa?, 
Fuel Flow, Ib/hr ns fal a. i ILL 
Exh. Opacity, % 0 0 tt*> 0 

TEMPERATURES, DEC F 
Exhaust Cyl. L1 tfpQ 3P &o tfo 
Exhaust Cyl. L2 Hob JW 6p 33o 
Exhaust Cyl. L3 13P MO 710 ISO 
Exhaust Cyl. R1 3T fi$> I ft) . 7S5 
Exhaust Cyl. R2 :m #P yso tt& 
Exhaust Cyl. R3 %0^ 9%> i/o 27D 
Exhaust Common ■3VS 9/0 SP. -]oö 
Water In (£n l& i& tu 
Water Out Iti tp ffl Itf 
Oil Sump V°) M ^ 
Fuel 1/ P $1 10 
Inlet Air 11 V 77 11 
Airbox 1% Hi is* 111 
Wet Bulb 4*5 $00 /&.0 io.l 
Dry Bulb US 11-o 13>> 1$.% 

PRESSURES, PSIG 

Oil Gallery %o no 3%b %.$ 
Air After Blower /•« (■K /•y i-3 
Fuel Transfer ,<7.ö M1? ik &-t> 
LOW PRESSURES 
Intake Voc., in.water K Ill ^ S^ 
Exh. Comm., in.Water tf %'i %0 &o 
Blowby, in.water ö Ö 0 C i 

Barometer, in.Hg in mi w iiv ' 

/ 



860330.141915 AL-17233-F 
Dry   Bulb Temperature, F 
Wet Bulb Temperature/ F 
PM-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pr*s.,   psig 
PIO C3 Exh Com«, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flo«, Ib/hr 
C3 Smoke, 'A 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Comm, 
Jl C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil SUMP, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-T2920-L 6V53N 
71.399 .364 21.838 
57.825 . 080 14.347 
28.975 .001 98. 119 
72.424 .307 499.35 
51.134 . 024 352.56 
4.936 .018 34.031 

28.133 . 189 7.001 
20.744 .099 5.162 

.011 .002 .003 
2803.1 1 .902 2803.1 
107.28 .237 48.662 
4.299 .354 4.299 

385.71 .901 522.95 
816.06 .701 435.59 
873.99 .412 467.77 
979.02 1 .475 526.12 
886.92 1 .721 474.95 
991.87 1 .250 533.26 
997.69 1 . 137 536.50 
791.67 1 .234 422.04 
154.71 .093 68.175 
168.97 . 132 76.092 
246.32 .235 119.06 
94.329 .184 34.627 
100.43 .504 38.019 
200.50 .450 93.614 
2 05.86 .433 153.49 
215.11 .452 160.38 

.521 .001 .317 

.499 .001 .303 
43.402 .838 43.402 
37.498 126.98 

. 044 

. 003 
. 117 
. 166 
. 127 
. 047 
. 025 
. 000 
.902 
.108 
.354 
.221 
.389 
.229 
.820 
.956 
.694 
.631 
.685 
. 052 
.074 
. 130 
. 102 
.280 
.250 
.323 
.337 
. 001 
. 001 
.838 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke t 
Displacement > 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pr^msur»   i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC s 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio » 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179,0 degrees 
37.50 in-Hg 
2803 RPM 
385.7 lb-ft 
107.3 lb/hr 
205.85 bhp 
.521 lb/bhp-hr 

27.78 
9.662 
606.5 

56. 
1152 

FILE : DN1644 

kwVcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules .87 
57.9 V. 
29.8 V. 
27.5 X 
7.6 degrees 
199.4 degrees 
11.11 J/degree 
29,7 degrees 

.25707 



38033C I. 14330? AL-17233-F AL-12920-L 6V53N 9 
Dry Bt lib Temperature, F 73.072 . 184 22.818 . 102 
Wat Bulb Temperature, F 58.798 . 059 14.888 .033 
P11-Baro <Vent>, "Hg ABS 28,960 . 001 98.068 . 002 
P3 C3 Fuel Pressure,psig 68.641 .263 473.27 1 .815 
P4 C3 Oil Pressure/ paig 48.830 .022 336.6? .154 
PS C3 Airbox Pre»., psig 3.872 .014 26,696 .096 
PIO C3 Exh Co«», inH20g 24.065 . 174 5.988 , 043 
Pit C3 Intake Vac,inH20v 17.145 .144 4.266 . 036 
P12 C3 Blo«by, inH20g -.007 .002 -.002 .000 
C3 Speed, RPM 2500.9 2.366 2500.9 2.366 
C3 Fufl si Flow, lb/hr 101 .22 . 100 45.914 . 046 
C3 Smc >ke, X 2.052 .268 2.052 .263 
Cell 3 Load, lb-ft 417.64 .779 566.24 1 . 056 

Kl C3 Exhaust 1, F 844.64 7.323 451.47 4. 063 

K2 C3 Exhaust 2, F 913.10 .418 489.50 .232 

K3 C3 Exhaust 3, F 1017.7 8.204 547.63 4.558 

K4 C3 Exhaust 4, F 877.78 .830 469.88 .461 

K5 C3 Exhaust 5, F 1017.6 .912 547.56 .507 

K6 C3 Exhaust 6, F 1022,5 .431 550,29 .240 

K7-C3 Exhaust Comm, F 804.78 .389 429.32 .216 

J1 C3 Water In, F 153.90 .207 67.719 .115 
J2 C3 Water Out, F 168.58 .204 75.879 . 1 14 

J3 C3 Oil Sump, F 244.83 .219 118.24 .122 
J4 C3 Fuel In, F 94.624 .188 34.791 . 1 05 
J5 C3 Inlet Air, F 99.176 .485 37.320 .269 

J6 C3 Airbox, F 190.29 .225 87.941 . 125 

Horsepower 198.87 .433 148.27 .323 
Corrected Horsepower 207.74 .452 154.89 .33? 

ßSFC, lb/hp-hr .509 . 001 .310 . 001 

Corrected BSFC .487 .001 .296 .001 
Relative Humidity 42.180 .327 42.180 .327 
Reference Pressure, inHg 35.582 120.49 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor* : 
Strok« i 
Displacement i 
Compression Ratio : 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load 
Fuel Flow i 
Brake Power » 
BSFC ! 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Riser 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude t 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-! 53H 
98.4 mm 
114,3 mm 
5217 ■ 9 cc 

21 .0 to t 
18 BTDC 

179.0 degrees 
35.58 in-Hg 
2501 RPM 
417.6 lb-ft 
101 .2 lb/hr 
198.8i S bhp 
.509 lb/bhp-hr 

24.93 kW/cyl 
9.857 MPa 
724.0 kPa/deg 

74 .3 Joules/deg 
1 175." 39 Joules 
55.8 'A 
28.4 : •< 
28.2 : '. 
7.6 « degrees 
198.8 degrees 

FILE DN1646 

12.73 J/degree 
29.2 degrees 

.26226 



880330.144829 AL-17233-F 
Ory Bulb Temperatur«, F 
Uet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
PS C3 Airbox Pres., psig 
PtO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Com», F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

AL-T2920-L 6V53N 9 
73.315 . 168 22.953 . 093 
59.219 .051 15.121 .023 
28.949 . 001 98.032 . 002 
69.965 .244 482.39 1 .679 
51.994 .023 358.48 .161 
3.564 .018 24.573 . 121 
19.230 . 168 4.785 .042 
17.556 . 136 4.369 . 034 
-.009 .002 -.002 . 001 

2500.4 1 .782 2500.4 1 .792 
65.566 .155 29.740 .070 
-.265 .071 -.265 . 071 

287.68 1 .464 390.04 1 .985 
603.21 6 ,833 317.34 3 .796 
634.36 .862 334.64 .479 
714.66 4 .642 379.26 2 .579 
630.69 5 .096 332.61 2 .831 
700.28 4 .386 371.26 2 .437 
708.54 6 .963 375.86 3 .868 
561.08 .444 293.93 .247 
157.48 .204 69.713 . 113 
168.88 .231 76.047 . 128 
230.14 .283 11 0.08 . 157 
94.608 . 075 34.782 .042 
100.90 . 168 38.277 .093 
167.63 .155 75.350 .086 
136.96 .739 102.12 .566 
143.39 .794 106.91 .592 

.479 .002 .291 . 001 

.457 . 002 .278 . 001 
42.984 .339 42.984 .339 
34.914 118.23 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« i 
Stroke r 
Displacement > 
Compression Ratio i 
Injection Timing s 
Crankangle Offset 1 
Reference Pressure i 
Speed i 
Load 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing > 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
34.91 in-Hg 
2500 RPM 
287.7 lb-ft 
65.6 lb/hr 
136.95 bhp 

.479   lb/bhp-hr 
17.71   kWVcyl 
8.626  MPa 
802.1 kPa/deg 

89.5   Joules/deg 
799.678 Joules 
58.6 'A 
31 .1 V. 
29.9 y. 
10.9 degrees 
196.3 degrees 
15.99 J/degree 
23.4 degrees 

.46471 

FILE : DN1648 



880330.150131 AL-17233-F 
Dry Bulb Temperature, F 
U«t Bulb Temperatur«, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil PrtMurtj p*ig 
P5 C3 Airbox Pres., psig 
PtO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH2Qg 
C3 Speed, RPM 
C3 Fu«l Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Com», F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlat Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K1 C3 
K2 C3 
k'3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
•J5 C3 
J6 C3 

1* F 
2, F 
3, F 
4, F 
5, F 
6, F 

AL-12920-L 
72.685 
59.044 
28,940 
65.940 
46.244 
2.731 
18.938 
14.354 
-.018 

2201 ,0 
92.545 
16.320 
432.02 
797.00 
894.35 
1017.9 
844.88 
1018.8 
1029.4 
800.67 
1ST.58 
166.97 
241.82 
94.007 
102.69 
188.16 
181.05 
189.92 

.511 

.487 
44.127 
33.444 

6V53N 
. 096 
.022 
.000 
.336 
.028 
.014 
. 160 
.098 
.003 

2.219 
. 179 
.502 

1 .260 
.400 
.494 
.760 
.376 
.739 

1 .256 
.364 
.079 
. 134 
.099 
. 198 
.725 
.310 
.632 
.663 
.003 
.003 
.248 

22.603 
15.024 
98.002 
454.64 
318.84 
18.828 
4.712 
3.572 
-.004 

2201 .0 
41.978 
16.320 
585.73 
425. 
479, 
547, 
451 , 
548, 
554, 
427, 
66.431 
74.981 
116.57 
34.448 
39.274 
86.758 
134.98 
141.60 

.311 

.296 
44. 127 
113.25 

00 
09 
73 
60 
23 
,12 
04 

9 
053 
0t2 
002 
319 
190 
,093 
, 040 
, 025 
, 001 
,219 
081 
,502 
,708 
,222 
,274 
,422 
,209 
.41 0 
.698 
.202 
.044 
.074 
. 055 
.110 
.403 
. 172 
.471 
.494 
. 002 
.002 
.248 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« t 
Strok« : 
Displacement i 
Compression Ratio t 
Injection Timing i 
Crenkangle Offset i 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power ; 
B8FC : 
Indicated Power » 
Peak Pr^ssur^   t 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
33.44 in-Hg 
2201 RPM 
432.0 lb-ft 
92.5 lb/br 
181.04 bhp 
.511 lb/bhp-hr 

22,43 kWVcyl 
10.13 MPa 
838.3 kPa/deg 

91.0 Joules/deq 
1198.98 Joules 
54.8 X 
27.9 X 
28.0 '/. 
7.6 degrees 
198.0 degrees 
14.92 J/degree 
28.5 degrees 

.26581 

FILE DM1650 



880330.151406 AL-17233-F 
Dry  Bulb Temperature F 
Uet Bulb Temperatur«, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pre«., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Conn, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
KS C3 
K4 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-12920-L 6V53N 
72.633 . 057 22.574 
59.176 . 020 15.098 
28.932 .000 97.976 
67.450 . 146 465.05 
50.175 .02 0 345.95 
2.473 .015 17.051 
13.740 . 122 3.419 
14.857 .099 3.697 
-.021 .003 -.005 

2201.1 1 .605 2201.1 
45.489 . 154 20.634 
-1.514 .044 -1 .514 
22T.71 .788 300.60 
506.98 .320 263.88 
523.74 .473 273,19 
576.06 .680 302.25 
500.58 .737 260.32 
546.78 .991 285.99 
551.60 1 .246 288.66 
456.36 .711 235.76 
160.00 ■ 177 71 .112 
170.12 . 147 76.732 
224.21 . 153 106.78 
92.009 . 092 33.338 
101.80 .453 38.778 
159.62 .110 70.903 
92.922 .347 69.280 
97.442 .364 72.650 

.490 .003 .298 

.467 . 003 .284 
44.748 . 174 44.748 
32.875 111.33 

9 
032 
011 
001 
005 
136 
100 
030 
025 
001 
605 
070 
044 
063 
178 
263 
378 
409 
551 
692 
395 
098 
082 
085 
051 
252 
061 
259 
272 
002 
002 
174 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke s 
Displacement i 
Compression Ratio ; 
Injection Timing i 
Crankangle Offset i 
Reference Pressure t 
Speed > 
Load  ! 
Fuel Flow i 
Brake Power i 
BSFC : 
Indicated Power i 
P«ak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency t 
Ignition Delay > 
Centroid Phasing t 
Centroid Magnitude i 
Sensitivity t 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
32.88 in-Hg 
2201 RPM 
221.7 lb-ft 
45.5 Ib/hr 
92.91 bhp 
,490 lb/bhp-hr 

12.63 
8. 155 
1074. 

130. 
657.868 
61 .1 X 
32.0 X 
29.3 '/. 
12.5 degrees 
196.2 degrees 
28.32 J/degree 
21.7 degrees 

.57677 

FILE i DN1652 

kW/cvl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 



880330.152643 AL-17233-F AL-12920-L 6V53N 9 
Ory  Bulb Temperature, F 70.844 . 127 21 .580 . 071 
Met Bulb Temperature, F 58.494 . 103 14.719 . 057 
P11-B«ro <Vent>, "Hg ABS 28.924 .001 97.949 . 002 
P3 C3 Fuel Pressure,psig 62.696 . 134 432.27 .922 
P4 C3 Oil Pressure, psig 42.062 . 015 290.01 . 102 
P5 C3 Airbox Pres., psig 1 .819 . 01 t 12.538 .076 
P10 C3 Exh Con, inH20g 13.086 . 118 3.256 .029 
P11 C3 Intake Vac,inH20v 10.497 .059 2.612 . 015 
PI2 C3 Blowby, inH20g -.033 .003 -.008 .001 
C3 Speed, RPM 1801.3 1 .600 1801 .3 1 .600 
C3 Fuel Flow, lb/hr 79.795 .037 36.194 . 017 
C3 Smoke, 'A 36.461 .729 36.461 .729 
Cell 3 Load, Ib-ft 419.22 .742 568.39 1 . 006 
Kl C3 Exhaust 1, F 716.45 1 .271 380.25 .706 
K2 C3 Exhaust 2, F 835.03 .493 446.13 .274 
K3 C3 Exhaust 3, F 915.34 .362 490.75 .201 
K4 C3 Exhaust 4, F 753.42 .780 400.79 .434 
K5 C3 Exhaust 5, F 948.28 .791 509.04 .44 0 

K6 C3 Exhaust 6, F 936.30 .757 502.39 .420 

K7-C3 Exhaust Comm, F 733.34 .275 389.63 . 153 

J1 C3 Water In, F 153.25 .179 67.363 . 099 

J2 C3 Water Out, F 168.98 . 144 76.098 . 080 

J3 C3 Oil Sump, F 237.28 . 120 114.04 . 066 
J4 C3 Fuel In, F 89.378 .063 31.876 . 035 
J5 C3 Inlet Air, F 101.60 . 050 38.665 .028 

J6 C3 Airbox, F 162.88 .299 72.709 . 166 
Horsepower 143.78 .353 107.20 .263 
Corrected Horsepower 150.79 .370 112.43 .276 
BSFC, lb/hp-hr .555 .001 .338 . 001 
Corrected BSFC .529 . 001 .322 . 001 
Relative Humidity 47.516 .548 47.516 .548 
Reference Pressure,    inHg 31.855 107.87 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor* : 
Stroke t 
Displacement i 
Compression Ratio \ 
Injection Timing i 
Crankangle Offset > 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise» 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity i 
Pramixed^Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
31.86 in-Hg 
1801 RPM 
419.2 lb-ft 
79.8 lb/hr 
143.75 bhp 
.555 lb/bhp-hr 

17.70 
10.30 
1 169. 

140 
1 170 

FILE .• DN1654 

kWVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 01 
50.7 "/. 
25.6 "A 
25.8 V. 
8.1 degrees 
196.0 degrees 
22.04 J/degree 
25.9 degrees 

.31352 



880330.153520 AL-17233-F AL-12920-L 6V53N 
Dry Bulb Temperatur«/ F 73.070 
Uet Bulb Teaperature, F 59.473 
Pll-Baro  <Vent>,   "Hg  ABS 28.921 
P3 C3 Fuel Pressure,psig 65.502 
P4 C3 Oil Pressure, psig 44.519 
P5 C3 Airbox Pres., psig 1.560 
P10 C3 Exh Com», inH20g 10.496 
P11 C3 Intake Vac,inH20v 10.914 
P12 C3 Blowby, inH20g -.040 
C3 Speed, RPH 1800.9 
C3 Fuel Flow, Ib/hr 43.693 
C3 Saoke, X -.008 
Cell 3 Load, Ib-ft 275.35 
Kl C3 Exhaust 1, F 506.27 
K2 C3 Exhaust 2, F 547.74 
K3 C3 Exhaust 3, F 604.30 
K4 C3 Exhaust 4, F 516.69 
K5 C3 Exhaust 5» F 619.86 
K6 C3 Exhaust 6, F 603.85 
K7-C3 Exhaust Coaa, F 494.97 
J1 C3 Water In, F 157.41 
J2 C3 Water Out, F 168.65 
J3 C3 Oil Suap, F 223.74 
J4 C3 Fuel In, F 90.332 
J5 C3 Inlet Air, F 99.608 
J6 C3 Airbox, F 153.18 
Horsepower 94.417 
Corrected Horsepower 98.867 
BSFC, lb/hp-hr .463 
Corrected B8FC .442 
Relative Humidity 44.574 
Reference Pressure, inHg 31.294 

53N 9 
. 157 22.817 . 887 
.062 15.263 .034 
.001 97.939 . 003 
. 134 451.62 .921 
.052 306.95 .362 
.003 10.752 .024 
.110 2.612 . 027 
.064 2.716 .016 
.005 -.010 . 001 
.238 1800.9 1 .238 
. 035 19.819 .016 
.082 -.008 . 082 
.929 373.32 1 .259 

.312 263.48 .174 

.371 286.52 .762 

.704 317.95 .391 

.609 269.27 .338 

.129 326.59 .627 

.670 317.69 .372 

.914 257.20 1 .619 

.083 69.674 , 046 

.053 75.919 .029 

.519 106.52 .288 

. 113 32.407 .063 

.510 37.560 .839 

.504 67.322 .280 

.308 70.395 .230 

.323 73.712 .241 

.002 .282 .001 

.002 .269 .001 

.255 44.574 
105.97 

.255 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement : 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure » 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude > 
Sensitivity j 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degress 
31.29 in-Hg 
1801 RPM 
275.4 lb-ft 
43.7 lb/hr 
94.44 bhp 
.463 lb/bhp-hr 

11.46 kW^cyl 
8.403 MPa 
1137. kPa/deg 

137.4 Joules/deq 
724.992 Joules 
57.4 V. 
30.2 V. 
31 .0 '/. 
11.2 degrees 
193.9 degrees 
27.48 J/degree 
20.7 degrees 

.54124 

FILE : DM1656 



880330.154529 AL-17233-F AL-12920-L 6V53N 9 
Dry Bulb Temperature, F 72.482 .245 22.490 .136 
Wet Bulb Temperature, F 59.411 .039 15.228 .022 
P11-Bero <Vent>, "Hg ABS 28.918 .000 97.928 .002 
P3 C3 Fuel Pressure,psig 66.918 .167 461.39 1.143 
P4 C3 Oil Pressure, psig 46.692 .019 321.93 .129 
PS C3 Airbox Pres., psig 1.562 .005 10.771 .032 
P10 C3 Exh Com», inH20g 8,684 .090    2.161 .022 
PI1 C3 Intake Vac,inH20v 10.889 .087    2.710 .022 
P12 C3 Blowby, inH20g -.040 .003    -.010 .001 
C3 Speed, RPM 1801.3 1.301 1801.3 1.301 
C3 Fuel Flow, lb/hr 28.084 .037 12.739 .017 
C3 Smoke, 'A .561 .035     .561 .035 
Cell 3 Load, lb-ft 147.80 .685 200.39 .928 

Exhaust 1, F 4 04.78 .152 207.10 .085 
Exhaust 2, F 408.45 .338 209.14 .188 
Exhaust 3, F 445.03 .288 229.46 .160 
Exhaust 4, F 357.49 .240 180.83 .133 
Exhaust 5, F 373.67 .276 189.82 .153 
Exhauet 6, F 376.73 .327 191.52 .182 
Exhaust Conn, F 346.11 1.013 174.50 .563 
Water In, F 159.67 .091 70.930 .051 
Water Out, F 168.50 .079 75.833 .044 
Oil Sump, F 212.62 ,154 100.35" .086 
Fuel In, F 90.852 .029 32.696 .016 
Inlet Air, F 100.24 .247 37,910 .137 
Airbox, F 143.57 .169 61.982 .094 

Horsepower 50.693 .254 37,796 .189 
Corrected Horsepower 53.128 .266 39.610 .198 
BSFC, lb/hp-hr .554 .003     .337 .002 
Corrected BSFC .529 .003     .322 .002 
Relative Humidity 46.034 .590 46.034 .590 
Reference Pressure, inHg 31.298 105.99 

Kl C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
•J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« t 
Stroke » 
Displacement > 
Compression Ratio i 
Injection Timing i 
Crankangle Offset t 
Reference Pr^ssurm   > 
Speed : 
Load  i 
Fuel Flow J 
Brake Power s 
BSFC s 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate t 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98,4 mm 
114.3 mm 
5217.9 cc 

2t.0 to 1 
18 BTDC 

179.0 degrees 
31.30 in-Hg 
1801 RPM 
147.8 lb-ft 
28.1 lb/hr 
50.68 bhp 
.554 lb/bhp-hr 

FILE DN1653 

kW/cyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

7.78 
7.662 
1 101 . 

136 
477.934 
58.9 V. 
31 .9 y. 
25.8 V. 
13.0 degrees 
191.9 degrees 
37.57 U/degree 
16.9 degrees 

.77267 



880330.155123 AL-17233-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PfO C3 Exh Come, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 
K1 C3 Exhaust t, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K3 C3 
K6 C3 
K7-C3 
Jl C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-T2920-L 6V53N 
72,848 . 135 22.693 
59,564 . 031 15.314 
28.915 .000 97.918 
67.014 .110 462.05 
47.448 .033 327.14 

1 .618 .008 11.157 
7.966 .063 1 ,992 
10.982 .062 2.733 
-.042 .004 -.010 
1799.8 1 .284 1799.8 
20.627 .022 9.356 

.684 .021 .684 
84.620 .618 114.73 
357.18 .092 180.66 
354.48 .620 179.16 
381.58 .221 194.21 
286.08 .351 141.15 
286.35 .417 141.30 
289.55 .546 143.09 
297.65 1 .414 147.58 
162.71 1 . 138 72.617 
171.03 .943 77.237 
208.46 .067 98.032 
89.461 . 059 31.923 
99.076 .075 37.264 
141.44 . 151 60.801 
28.998 .224 21.620 
30.363 .234 22.637 

.711 . 006 .433 

.679 . 005 .413 
45.531 .358 45.531 
31.402 106.34 

9 
075 
017 
001 
757 
230 
057 
016 
015 
001 
284 
,010 
,021 
838 
051 
,344 
, 123 
.195 
,232 
,304 
,785 
,632 
,524 
, 037 
, 033 
,042 
,084 
, 167 
, 175 
, 003 
, 003 
,358 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke s 
Displacement : 
Compression Ratio t 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow : 
Brake Power i 
BSFC t 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pr^ssur^  Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98,4 mm 
114.3 mm 
5217.9 cc 

21 .0 to 1 
18 BTDC 

179.0 degrees 
31.40 in-Hg 
1800 RPM 
84.6 lb-ft 
20.6 lb/hr 
28.99 bhp 
.710 lb/bhp-hr 
6,01 kW/cyl 

7.138 MPa 
996.4 kPa/deg 

124.3 Joules/deg 
374.699 Joules 
62.9 •/. 
33.6 'A 
20.2 V. 
13.7 degrees 
193.3 degrees 
38.27 J/degree 
17.7 degrees 

.77224 

FILE i   DN1660 



880330.16053? AL-17233-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>,   "Hg  ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PfO C3 Exh COM; inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, X 
Ceil 3 Load, lb-ft 
K1 C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssur*,   inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

AL-12920-L 6V53N 9 
71 .643 .220 22.024 . 122 
59.213 .063 15.118 . 035 
28.911 .001 97.905 .002 
62.942 .099 433.97 .686 
32.253 .025 222.38 . 173 

1 .219 . 011 8.405 .077 
8.709 .153 2.167 .038 
7.300 .059 1 .817 .015 
-.037 .002 -.009 . 000 
1402.5 .995 14 02.5 .995 
67.078 .064 30.426 .029 
68.729 1 .300 68.729 1 .300 
380.81 1 .572 516.31 2. 131 
615.11 6 .887 323.95 3.826 
705.83 4 .072 374.35 2.262 
793.65 1 .444 423.14 .802 
631.22 4 .348 332.90 2.4)6 
777.45 4 .978 414.14 2.766 
741.33 .786 394.07 .43? 
595.63 1 .278 313.13 .710 
153.06 .081 67.258 .045 
169.00 .059 76.110 .033 
234.63 .270 112.57 . 150 
88.132 .032 31.184 . 018 
96.645 .207 33.914 . 115 
153.79 . 180 67.660 .100 
tOI.69 .453 75.818 .338 
106.27 ■ 474 79.231 .353 

.660 .003 .401 . 002 

.631 .002 .334 .001 
47.785 .475 47.785 .475 
30.856 104.49 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke s 
Displacement > 
Compression Ratio : 
Injection Timing i 
Crenkangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay > 
Centroid Phasing t 
Centroid Magnitude > 
Sensitivity i 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
IS BTDC 

179.0 degrees 
30.86 in-Hg 
1403 RPM 
380.8 lb-ft 
67.1 lb/hr 

101 .73 bhp 
.660 lb/bhp-hr 

13.70 
10.70 
1330. 

165. 
1152 

FILE f DN1662 

kW/cyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 
46.3 
23.5 
21 .7 
7.5 

1 93.5 

49 
V. 
V. 
V. 
degrees 
degrees 

28.28 J/degree 
24.1 degrees 

.31083 



930330.161712 AL-17233-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Prts,, psig 
P10 C3 Exh Com», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, V. 
Cell 3 Load, Ib-ft 
K1 
K2 
K3 
K4 
K5 
K6 

C3 
C3 
C3 
C3 
C3 
C3 

K7-C3 
t\ 
J2 
J3 
J4 
J5 
■J6 

C3 
C3 
C3 
C3 
C3 
C3 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

1, 
2, 
3, 
4, 
3, 
6, 
Comm, 

In, F 
Out, F 

F 
F 
F 
F 
F 
F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
72,190 . 181 22.328 
59.390 . 036 15.217 
28,910 .001 97.900 
65.312 . (43 451.69 
37.405 .028 257.90 

1 .163 .007 8.020 
5.351 .066 1 .332 
7.421 .067 1 .847 
-.038 .002 -.010 
1402.0 .772 1402.0 
17.560 .027 7.965 

.494 .173 .494 
98.754 .659 133.89 
352.42 .307 178.01 
335.39 .312 168.55 
37t.27 .217 188.48 
268.80 .077 131.56 
272.30 .094 133.50 
286.61 . 164 141.45 
286.33 1 .459 141.29 
161.14 .039 71.746 
169.15 .055 76.192 
206.14 .225 96.745 
88,561 . 028 31 .423 
99.480 .315 37.489 
141.33 .058 60.738 
26.363 , 183 19.656 
27.620 , 192 20.593 

.666 .005 .405 

.636 . 004 .387 
46.813 .458 46.813 
30.733 104.07 

9 
. 101 
.020 
. 002 
.989 
,192 
,045 
.016 
.017 
. 000 
.772 
,012 
. 173 
.893 
. 170 
. 173 
. 121 
.043 
. 052 
. 091 
.811 
. 022 
.031 
. 125 
.016 
. 175 
. 032 
. 137 
. 143 
. 003 
. 603 
.458 



NAVY HIGH SPEED DIESEL  - DETROIT 
Bor* i 
Stroke : 
Displacement i 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressure   i 
Speed ! 
Load 
Fuel Flow i 
Brake Power i 
BSFC s 
Indicated Power : 
Peak Pressure t 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency > 
Ignition Delay t 
Centroid Phasing i 
Cantroid Hagnitude t 
Sensitivity i 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21 .0 to 1 
18 BTDC 

179.0 degrees 
30.73 in-Hg 
1402 RPM 
98.8 lb-ft 
17.6 lb/hr 
26.37 bhp 
.667 lb/bhp-hr 
4.90  kwVcyl 

7.321   MPa 
1173.   kPa/deg 

145.3 Joules/deg 
383,673 Joules 
58.7 V. 
32.1 % 
21 .5 '/. 
12.6 degrees 
190.1 degrees 
45.98 J/degree 
15.4 degrees 

.81723 

FILE : DN1664 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.X-FUEL-^DATEl^^PAGE^Tl 

Operator 

Time 
(üUQ 

Test Hour 
Speed, RPM 3&L. 
Lood, lb—ft mä 
Fuel Row, lb/hr 
Exh. Opocfty, % 

TEMPERATURES, DEG. F 
Exhoust Cyl. L1 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust Cyl. R2 
Exhaust Cyl. R3 
Exhoust Common 
Water In 
Water Out 
Oll Sump 
Fuel 
Inlet Air 
Airbox 
Wet Bulb 
Dry Bulb 

'£LH* 
10ton> 

3.W&.3J&0 

213, 
LQ_ m. 
70 
770 

ft3 
77* 
tyo 
m 
^o 

ISL 
l£L 
332. 
12- 
12 
ÜJL 

1Ü£L 

m 
2i t w2.im.k 

W. m Ig 
M m. 
?&> 
?£Q 
ISL 
at m. u. 
m. 

4LZ 
ML 

PRESSURES, PSIG 

Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.woter 

Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

iU 
LQL 
7CS 

21 D 

Ü 

mm 

6ML 
7^ 

M u 
HO 

71 V 

WJö 
/& >*l*~S 

m. 
4.V 

7jö 
7fO 

f#Q 
&o 
2&0 
A-A   J 

(ÄJL 
m. 
it 

£L 
IZL 
a-** 
72? 

<£W 

iirp 
!D# 

/&V  iiJDO 
3AL 

&3_ 
&D 

&t> m. 67 f 
f&> 
TOO 

r/Q 
*;öO 

Jf5 
zu 
ML 
•23£L 

SI. 
joSL 
/&y 
Li v 

«> 

6/Ö 

711 

750 
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12L 
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Ü32_ 
ZL 
m± 
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73a 
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no 
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0 

HL no 
A 

■4SS)tof? 
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a? 
PS 

£1 
6& 

0 
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J Z il 
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MM 
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880331.104112 AL-17355-F AL-12920-L 6V53N 9 
Dry Bulb Teaperatura, F    78.855 .149 26.031 .083 
Wet Bulb Temperature, F    67.153 .092 19.529 .051 
P11-Baro <Vent>, "Hg ABS   28.838 .000 97.657 .001 
P3 C3 Fuel Pressure,psig   76.473 .534 527.26 3.680 
P4 C3 Oil Pressure, psig   52.611 .017 362.74 .118 
P5 C3 Airbox Pres., psig    4.730 .013 32.610 .089 
P10 C3 Exh Co»», inH20g    26.743 .244 6.655 ,061 
P11 C3 Intake Vac,inH20v   22.610 .170 5.626 .042 
P12 C3 Blowby, inH20g        .032 .002 .008 .000 
C3 Speed, RPH              2800.7 2.332 2800.7 2.332 
C3 Fuel Flow, lb/hr        79.024 .230 35.845 .104 
C3 S»oke, -A                                           1 .121 .215 1 .121 .215 
Cell 3 Load, lb-ft         352.47 .929 477.38 1.260 

778.50 .958 414.72 .532 
808.00 .493 431.11 .274 
895.67 .776 479.82 .431 
812.79 1.254 433.77 .697 
904.87 .595 484.93 .331 
920.99 .669 493.88 .372 
710.26 .335 376,81 .186 
154.14 .235 67.854 .131 
167.27 .201 73.152 .112 
238.17 .207 114.54 .115 
90.373 .049 32.430 .027 
96.461 .317 35.811 .176 
191.36 .335 88.535 .186 

Horsepower                  187.96 .541 140,14 .403 
Corrected Horsepower       198.09 .570 147.69 .425 
8SFC, lb/hp-hr                .420 .002 .256 .001 
Corrected BSFC                .399 .002 .243 .001 
Relative Hu»idity          54.734 .356 54.734 .356 
Reference Pressure, inHg   36.805 124.64 

K1 C3 Exhaust 1, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7- -C3 Exhaust Co»», 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Suap, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke « 
Displacement : 
Compression Ratio ; 
Injection Timing » 
Crankangle Offset i 
Reference Pr^msurm   s 
Speed > 
Load 
Fuel Flow t 
Brake Power s 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Prms*ur»  Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
36.81 in-Hg 
2801 RPH 
352.5 lb-ft 
79.0 lb/hr 
188.00 bhp 

.420   lb/bhp-hr 
25.42  kwVcyl 
9.270  MPa 
480.2  kPa/deg 

38.2 Joules/deg 
1027.94 Joules 
67.2 '/. 
35.6 '/. 
32.7 X 
7.1 degrees 
198.0 degrees 
9.804 J/degree 
28.8 degrees 

.24697 
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880331.105227 AL-17355-F AL-12920-L 6V53N 9 
Dry Bulb Temperatur«, F 79.710 .676 26.505 .376 
Uet Bulb Temperature, F 67.611 .099 19.794 .055 
P11-B«ro <Vent>, "Hg ABS 28.835 .000 97.647 .001 
P3 C3 Fuel Pressure,psig 74.691 .440 514.98 3.033 
P4 C3 Oil Pressure, psig 50.392 .020 347.44 .136 
PS C3 Airbox Pr*s.t   psig 3.678 .024 25.357 .169 
P10 C3 Exh Co»*, inH20g 22.222 .197 5.53 0 .049 
P11 C3 Intake Vac,inH20v 18.982 .134 4.723 .033 
PI2 C3 Blowby, inH20g .018 .002 .005 .000 
C3 Speed, RPM 2499.7 2.333 2499.7 2.333 
C3 Fuel Flow, lb/hr 73.779 .275 33.466 .125 
C3 Smoke, X 1.877 .078 1.877 .078 
Cell 3 Load, lb-ft 382.17 .572 518.15 .775 
Kl C3 Exhaust 1, F 767.44 .594 408.58 .330 

Exhaust 2, F 811.75 .291 433.20 .162 
Exhaust 3, F 918.63 .284 492.57 .158 
Exhaust 4, F 796.00 .221 424.45 .123 
Exhaust 5, F 901.76 .468 483.20 .260 
Exhaust 6, F 918.89 .548 492.72 .305 
Exhaust Comm, F 724.81 .276 384.89 .153 
Water In, F 156.19 .185 68.996 .103 
Water Out, F 169.48 .239 76.379 .133 
Oil Sump, F 237.37 .187 114.10 .104 
Fuel In, F 89.406 .164 31.892 .091 
Inlet Air, F 98.786 .347 37.103 .193 
Airbox, F 185.33 .124 85.182 .069 

Horsepower 181.89 .334 135.62 .249 
Corrected Horsepower 192.16 .353 143.27 .263 
BSFC, lb/hp-hr .406 .001 .247 .001 
Corrected BSFC .384 .001 .234 .001 
Relative Humidity 53.869 1.692 53.869 1.692 
Reference Pressure, inHg 34.927 118.28 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K« C3 
K7- ■C3 
Jt C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement s 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pr^ssurm   i 
Speed ; 
Load 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to t 
18 BTDC 
179.0 degrees 
34.93 in-Hg 
2500 RPM 
382.2 lb-ft 
73.8 Ib/hr 

181.93 bhp 
.406 lb/bhp-hr 

22.66 
9.355 
498.3 

42 
1056.01 
66. 0 Ji 
34. 0 X 
33.9 V. 
6.9 degrees 
198.0 degrees 
10.25 J/degnee 
29.2 degrees 

.23496 

FILE i DN1668 

kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 



980331 \ . 110722 AL-17355-F AL-12920-L 6V53N 9 
Dry  Bulb Temperatur«; F 77.441 .465 25.245 .258 
Wet Bulb Temperature, F 67.109 . 080 19.505 .045 
PH-Baro <V«nt>, "Hg ABS 28.827 . 000 97.620 . 001 

P3 C3 Fuel Pressure,p*ig 72.901 .260 502.63 1 .793 

P4 C3 Oil Pressure, psig 47,616 . OH 328.30 .074 

PS C3 Airbox Prts., psig 2.582 .012 17.805 .080 
PtO C3 Exh Coe», inH20g 17.934 .208 4.463 . 052 
Pit C3 Intake Vac,inH20v 15.925 . 147 3.963 . 037 

PI2 C3 Blowby, inN20g -.001 .002 -.000 . 000 
C3 Speed. RPM 2201.9 2 .277 2201 .9 2.277 

C3 Fuel Flow, lb/br 68,586 .257 31 .110 . 1 17 
G3 Seoke, 'A 2.092 .110 2.092 .110 
Cell 3 Load, lb-ft 4 02.35 .584 545.50 .792 
Kl C3 Exhaust 1, F 741■08 6 . 128 393.93 3.405 
K2 C3 Exhaust 2, F 808.79 4 .742 431.55 2.635 
K3 C3 Exhaust 3, F 930.32 5 .609 499.07 3. 1 16 
K4 C3 Exhaust 4, F 775.24 .651 412.91 .361 
K5 C3 Exhaust 5, F 936.25 .842 502.36 .469 
K6 C3 Exhaust 6, F 944.09 .650 506.72 .361 
K7-C3 Exhaust Coin, F 729.05 . 175 387.25 .097 
J1 C3 Water in, F 154.58 .340 68.tOO . 189 
J2 C3 Water Out, F 168.43 .288 75.793 . 160 
J3 C3 Oil Suep, F 236.27 .207 113.48 . 1 15 
J4 C3 Fuel In, F 88.291 .079 31.273 .044 
J5 C3 Inlet Air, F 101.60 .358 38.665 . 199 
J6 C3 Airbox, F 178.81 .090 81.560 . 050 
Horsepower 168.68 .305 125.77 ■ .227 
Corrected Horsepower 178.75 .323 133.27 .241 
BSFC, lb/hp-hr .407 . 002 .247 . 001 
Corrected BSFC .384 .002 .233 . 001 
Relat: Lve Hueidity 58.811 1 . 186 58.811 1 . 186 
Reference Pressure, inHg 32.914 111.46 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke i 
Displacement t 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  ! 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power ; 
Peak Pressure i 
Peak Rate of Pressure Risei 
Peak Heat Release Rate > 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency t 
Ignition Delay : 
Ccntroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
98.4 mm 
1)4.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
32.91 in-Hg 
2202 RPM 
402.4 lb-ft 
68.6 lb/'hr 
168.71 bhp 
.407 lb/bhp-hr 

21 . 13 kWVcyl 
9.539 MPa 
536.1 kPa/deg 

50.1 Joules/deg 
1125.03 Joules 
66.6 V. 
34. 1 '/. 
33.8 '/. 
6.5 degrees 
197.1 degrees 
11.12 J/degree 
28,5 degrees 

.22939 
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880331,112223 AL-17355-F 
Dry Bulb Temperature, F 
Wet Bulb Temperatur«, F 
Ptt-Bero <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
PIO C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
03 Smoke, *A 
Cell 3 Load, lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2, 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Water 
Water 

K2 C3 
Kl C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
,11 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

F 
3, F 
4, F 
5, F 
6, F 
Comm, 

In, F 
Out, F 

Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 6V53N 
3 0.282 .268 26.823 
68,062 .096 20.034 
28.819 .001 97.592 
70.417 .110 485.51 
43.226 .007 298.04 

1 .708 .01 1 11.775 
12.779 .123 3.180 
11.834 .084 2.945 
-.006 .002 -.002 
1803.1 1 .850 1803.1 
61 .081 .585 27.706 
14.722 .290 14.722 
404.63 .849 548.61 
678.70 .321 359.28 
786.91 .751 419.39 
873.00 .521 467.22 
735.41 .510 390,78 
919.60 .822 493.11 
935.72 .429 502.07 
705.72 .221 374.29 
153,73 .051 67.627 
168.29 .025 75.719 
230.89 .191 110.49 
87.949 .017 31.083 
100.21 .225 37.896 
163.06 .130 72.814 
138.92 .337 103.57 
147.08 .356 109.66 

.440 .004 .268 

.415 .004 .253 
53.752 .440 53.752 
31.426 106.42 

9 
. 149 
. 053 
. 002 
.753 
.047 
. 074 
. 031 
.021 
.000 
.850 
.265 
.290 
. 151 
. 179 
.417 
.289 
.233 
.457 
.238 
. 123 
.028 
.014 
. 106 
. 009 
. 125 
.072 
.251 
.266 
.003 
. 003 
.44 0 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement t 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  ; 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power i 
Peak Pressure » 
Peak Rate of Pressure Risei 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay ? 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity t 
Premixed/Diffusion Ratio : 

DIESEL 6V-! 53H 
98.4 mm 

1 14.3 mm 
5217 .9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
31 .43 in-Hg 
1803 1 RPM 
404.6 lb-ft 
61 .1 lb/hr 
138.90 bhp 
.440 lb/bhp-hr 

18.50 kwVcyl 
9.628 MPa 
605. 1 kPa/deg 

61 .4 Joules/deg 
1197. 40 Joules 
65.2 : X 
33.5 ; V. 
31.3 ; X 
6.8 degrees 

1 95.4 degrees 

FILE i DN1672 

13.40 Jf'degree 
26.6 degrees 

.25777 



88033t.1t3159 AL-17355-F 
Dry Bulb Temperature/ F 
Wet Bulb Temperature., F 
Pll-Bero <Venfc>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure^ psig 
P5 C3 Airbox Pres,,   psig 
P!0 C3 Exh Come; inH20g 
Pit C3 Intake Vac,inH20v 
PI2 C3 Blowby. inH20g 
C3 Speed/ RPtt 
C3 Fuel Flow, Ib/hr 
C3 Smoke, X 
Cell 3 Load/ lb-ft 
Kl C3 Exhaust 1, F 

Exhaust 2> F 
Exhaust 3/ F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Coe«/ F 
Water In, F 
Water Out/ F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr**sur*,   inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
Jl C3 
J2 C3 
03 C3 
J4 C3 
J5 C3 
J6 C3 

AL-I2920-L 6V53N 9 
30.342 .334 26.856 . 186 
68,184 . 156 20.102 . 087 
28.815 .001 97.578 . 002 
68,516 . 191 472.40 1 .314 
32.701 .010 225.46 .068 

1 .128 .010 7,778 ,068 
8.624 .083 2. 146 , 021 

8.553 .067 2.128 .017 

-.010 .002 -.002 . 001 

1402.1 1 .762 1402.1 1 .762 
51.769 .576 23.492 .261 
44.198 1 .495 44,198 1 .495 
390.06 1 .243 515.29 1 .685 
622.66 .510 328.15 .284 
700.77 .442 371.54 .246 
791.31 .702 421.84 .390 
673.64 .452 356.46 .251 
830,16 .564 443.42 .313 
781.32 .842 416.29 .463 
619.75 . 125 326.53 .069 
153.25 .094 67.363 . 052 
168.90 .079 76.056 . 044 
230.67 .158 110.37 • . 088 
91.297 15.068 32.943 8,371 
101.94 . 176 39.856 . 093 
158.03 . 075 70.015 .041 
101.47 .372 75.651 .278 
107.62 .395 8 0,239 .294 

.510 .006 .31 0 .004 

.481 .006 .293 . 004 
53.995 .802 53.995 .802 
30.483 103.23 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke : 
Displacement i 
Compression Ratio s 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  > 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power s 
Peak Pressure i 
Peak Rate of   Pr*asur*   Rise» 
Peak Heat Release Rate : 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

DIESEL 6V-53H 
98.4 mm 
114,3 mm 
5217.9 cc 

21 .0 to 1 
18 BTDC 

1 79. 0 degrees 
30,48 in-Hg 
1402 RPM 
380.1 lb-ft 
51.8 lb/hr 

101.47 bhp 
.511 lb/bhp-hr 

13.44 
10.03 
663.2 

72. 
1138 

FILE I DN1674 

18 
'/. 
'A 
y 

kwYcyl 
MPa 
kPa/dcg 
2 Joules/deg 

Joules 
56.8 
28.7 
26.9 
5.8 degrees 
193.9 degrees 
14.60 J/degree 
26.1 degrees 

.22309 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.J—FUEl 

TFSH^d 
JEUH^PAGElÄ. 

Operator    jj^jc 
Time y*- 

&& 
Test Hour r?w taditri iSkrtfän? 
Speed, RPM 
Load, lb—ft 

itootpPKW 

Fuel Row, lb/hr 
W^msti 
&L 

Exh. Opacity, % 

TEMPERATURES, DEG. F 
Exhaust Cyl. L1 
Exhaust Cyl. L2 
Exhaust Cyl. L3 
Exhaust Cyl. R1 
Exhaust Cyl. R2 
Exhaust Cyl. R3 
Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 

tik& 

$o_ 
//>?,(* Mb 

fa* 
tä» 

9&> /&& 

li& 
?sr 
no 
m 
ISSl 
ui 
211 
4^- 

Airbox 
Wet Bulb £ 
Dry Bulb 

PRESSURES, PSIG 
Oil Gallery 
Air After Blower 
Fuel Transfer 

LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

It 
as f 
7i-0 

sK. 
$.0 

mo 

&0 

wo 
sm. 

&_ 
JV&> 
IOC® 

79± 
Al m m. 
ii 
pi 
EJ-UL 

^&K. 
#0D#OS> 

2-f 

&>o 
£[£> 
7oo 
i/o 
tft> 

ML 
^!& 
J£L 
IM. m 
PL 

Jco_ 

IV? £L* 
no 

mt 
HÖ 

7äo 

9% 

ail 

IßJL 

ßo_ 
no 
£L 

WL 

üö_ÄÖ 

O&fli"^ 

*i&;4 
s>tU 1 Itt^HlM 

%0 

ILü- 

WL 
%&L 
a i£L 
KP 
m 
¥&_ 
7.SO 
l£L 
IkL 
Ml 

n 
MO 

I'M 

H£>S 
m± 

tyb 

50O_ 

m. 
H9t> 
rgp 

MLm 

13D-. 
isw 
mo. rdx> 

ml 
%L 

jöt> 

&*> 
S&> 
S90 

W 
7/Q \^Q_ 
lac? 

wo ieo 
ßs% 1Z3 
ML 
WL 
1L 
M>i 

2i£ 

3.9 
7Q£ 

fiS 

m^tJ 

W? 
i^L 
fab 

tU 
ßO_ 

ja as m 
-as. 

2X 
(3JL 

M_ 
in.u 
ft 

m± 

M. 
21 w 
lol 

6. / Q 

24J1 

mo 
3& 
Q£_ 

4t 

WCL 

*z  

<£& 
& 

5%L 

te>0 
ML 
</5& 
ISL 
161 m 
jot 
lh^L 

i^g.Q 

2Yl_ 

WO 

L± 
&$- 

7) 
12 

mül 



DETROIT DIESEL 6V-53N LOG SHEET 
TEST NO.JL_FUE^j$TE^PAGE<^ 

Operator      frAf^ 
Time                      u 

/^ ycP tt/f M5 
Test Hour AJ>*V 10 fo fällAÜ/ /&***' 

Speed, RPM /%*> !<&> flfip tyoo 
Lood, lb-ft fff.l %t mi W 
Fuel Row, lb/hr T^o w U.JL fLl 
Exh. Opocity, % 0 f> %*> h* 

TEMPERATURES. DEG. F 
Exhoust Cyl. L1 H&o 3/P Q$ 3$V 
Exhoust Cyl. L2 ^0 MO &t> 33* 
Exhaust Cyl. L3 Itjö yp 7fc tto 
Exhaust Cyl. R1 *\<P 110 f,/o 35? 
Exhaust Cyl. R2 !&> a&> yc/o 3SO 
Exhaust Cyl. R3 Vo #90 7CO Ttfi 
Exhaust Common w& 21^ W WK 
Woter In 1h% \ia ftf !$1 
Water Out no no M ß% 
Oil Sump 3/2 &7 #fi W 
Fuel ft ft n P 
Inlet Air 

—»■ *_ 

M m JäO 
Airbox m /# 157 m 
Wet Bulb i?& 6t( 61* L%* 
Dry Bulb %0 m m 73& 
PRESSURES, PSIG 
Oil Gallery %b IIP u£ !&£ 
Air After Blower 11 r% L3 hi 
Fuel Transfer &l 67$ Cfr &>?> 

0   * m 

LOW PRESSURES 

Intake Vac., in.water %3 */'2 wt &? 
Exh. Comm., in.Water %p £ö lb 5.o 
Blowby, in.water 0 Ö o 0 4 

Barometer, in.Hg 3&T7 &Tt wif tfft 

M 



380331.122129 AL-17233-F AL-12920-L 6V53N 9 
Dry Bulb Temperature, F 79.779 .376 26.544 .209 
W«t Bulb Temperature, F 68.699 .059 20.338 . 033 
P11-Baro <Vent>, "Hg ABS 28.8 06 .000 97.549 . 001 
P3 C3 Fuel Pressure,psig 69.208 .466 477.17 3 .215 
P4 C3 Oil Pressure, psig 51.461 .035 354.31 .244 

P5 C3 Airbox Pres,, psig 4.837 .017 33.351 ,119 
P10 C3 Exh Conn, inH20g 28.T53 . 195 7.006 . 049 
P11 C3 Intake Vac,inH20v 22.891 . 148 5.696 . 037 
P12 C3 Blowby, inH20g .028 .003 .007 . 001 
C3 Speed, RPM 2800.7 3 .209 2800.7 3 ,2 09 
C3 Fuel Flow, Ib/hr 106.39 1 .908 48.253 .366 

C3 Snokc, V. 8.706 .232 8.706 ,232 
Cell 3 Load, lb-ft 384.74 .739 521.64 1 . 002 

Kl C3 Exhaust 1, F 822.77 6 ,368 439.31 3 .538 
K2 C3 Exhaust 2, F 874.73 5 .311 468.18 2 .950 
K.3 C3 Exhaust 3, F 979.22 5 .411 526.23 3 . 006 
K4 C3 Exhaust 4, F 893.60 6 .949 478.67 3 .86 0 
K5 C3 Exhaust 5, F 996.87 .707 536.04 .393 
K6 C3 Exhaust 6, F 1004.2 .806 540.11 .448 
K7-C3 Exhaust Come, F 801 . 09 .808 427.27 .449 
J1 C3 Water In, F 154,57 . 115 68.692 . 064 
J2 C3 Water Out, F 168.63 . 148 75.907 . 032 
J3 C3 Oil Sump, F 243.30 .363 117.39 .202 
J4 C3 Fuel In, F 92.596 .074 33.664 .041 
J3 C3 Inlet Air, F 99.156 .079 37.309 .044 
J6 C3 Airbox, F 201.14 .349 93.968 . 194 
Horsepower 205.17 .414 152.97 .308 
Corrected Horsepower 217.33 .438 162.03 .327 
BSFC, lb/hp-hr .519 .009 .315 . 006 
Corrected BSFC .490 .009 .298 .005 
Relative Humidity 57.340 .988 57.340 .983 
Reference Pressure, inHg 36.971 125.20 



NAVY HIGH SPEED DIESEL - DETROIT DIESEL 6V-53N FILE DN1676 
Bor« i 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing t 
Crankangle Offset t 
Reference Pressure : 
Speed i 
Load  ! 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
36.97 in-Hg 
2801 RPM 
384.7 lb-ft 
106.4 lb/hr 
205.17 bhp 
,519 lb/bhp-hr 

kWVcyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

27.29 
9.566 
618.2 

58 
t133.46 
57.3 X 
29.6 X 
27.6 V. 
8.0 degrees 
198.9 degrees 
11.30 J/degree 
28.9 degrees 

.27714 



880331 .123244 AL-17233-F AL-12920-L 6V53N 9 
Dry   Be lib Temperature, F 79.551 .159 26.417 .038 
Wat Bulb Temperature, F SB.648 .027 20.360 .015 
Pll-Bero <Vent>, "Hg ABS 28.802 .000 97.535 . 001 

P3 C3 Fuel Pressure,psig S8.78S . 148 474.27 1 .020 

P4 C3 Oil Prmm%urm,   psig 49.042 .015 338.13 . 100 

P5 C3 Airbox Pres., psig 3.752 .016 25.668 . 113 

PtO C3 Exh Coitm, inH20g 23.803 .187 5.923 . 047 

P11 C3 Intake Vac,inH20v 19.295 . 114 4.801 .028 

Pt2 C3 Blowby, inH20g .021 .002 .005 . 000 

C3 Speed, RPM 2500.2 3. 128 2500.2 3. 123 
C3 Fuel Flow, Ib/hr 101 . 19 .320 45.899 . 145 
C3 Seoke, ?i 9.051 .834 9.051 .834 
C«ll 3 Load, lb-ft 415.55 .980 563.40 1 .328 
K» C3 Exhaust 1, F 844.66 .831 451.48 .462 
K2 C3 Exhaust 2, F 914.86 .422 490.48 .234 
K3 C3 Exhaust 3, F 1028.0 1 .666 553.33 .926 
K4 C3 Exhaust 4, F 885.29 .781 474.05 .434 
K5 C3 Exhaust S, F 1031.4 1 .613 555.23 .896 
K6 C3 Exhaust 6, F 1036.0 .790 557.76 .439 
K7-C3 Exhaust Coam, F 816.67 .552 435.93 .306 
Jt C3 Water In, F 154.44 .071 68.025 . 04 0 

J2 C3 Water Out, F 169.05 . 079 76.138 .044 
•J3 C3 Oil Suep, F 243.24 .130 1 1 7.35 .072 
J4 C3 Fuel In, F 93.203 .038 34.002 .021 
J5 C3 Inlet Air, F 100.24 .400 37.910 .222 
J6 C3 Airbox, F 197.07 .224 91.705 .124 
Horsepower 197.82 .614 147.49 .458 
Corrected Horsepower 209.78 .652 156.40 .486 
BSFC, lb.'hp-hr .512 .002 .311 . 001 

Corrected BSFC .482 .002 .293 . 001 

Relet: tve Humidity 57.833 .419 57.833 .419 

Reference Pressure, inHg 35." 022 118.60 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore 8 
Stroke t 
Displacement i 
Compression Retio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressur*   i 
Speed : 
Load i 
Fuel Flow i 
Brake Power s 
BSFC i 
Indicated Power 
Peak Pressure : 
Peak Rate of Pmssur«   Risei 
Peak Heat Release Rate t 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency J 

Brake Thermal Efficiency : 
Ignition Delay J 

Centroid Phasing s 
Centroid Magnitude t 
Sensitivity t 
Premixed/Diffusion Ratio t 

DIESEL 6V-53N 
99.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
35.02 in-Hg 
2500 RPM 
415.6 lb-ft 
101.2 lb/br 
197.83 bhp 
.512 lb/bhp-hr 

25.04 
9.790 
727. 1 

75 
1 t71 . 

FILE DN1678 

kWVcyl 
MPa 
kPa/deg 
7 Joules/deg 

Joules 
55.6 
29.5 
28.0 
7.8 

1 98.4 
13. 11 

80 
'A 
"/. 
'A 
degrees 
degrees 
J/degree 

28.6 degrees 
.27257 



Dry Bulb Temperatur«, F 
Wet Bulb Temperatur«, F 
Pll-Baro <Vent>, "Hg ABS 
P3 C3 Fu«l Pressure,psig 
P4 C3 Oil Pressure, psig 
PS  C3 Airbox Prm*>,   psig 
P10 C3 Exh Co»», inH20g 
P1t C3 Intake Vac,inH20v 
PI 2 C3 Blowby. inH20g 
03 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, V. 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Comro, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inl«t Air, F 
Airbox, F 

Horsepower 
Corr«ct«d Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

-t2920-L 6V53N 9 
75.889 .385 24.383 .214 
67.716 . 051 19.842 .028 
28.799 . 000 97.523 . 001 
69.776 .249 481.09 1 .718 
51.796 . 016 357.12 .113 
3.461 .018 23.866 .126 
19.149 . 134 4.765 .033 

19.618 . 123 4.882 .031 
.007 .002 .002 . 000 

2499.5 2.871 2499.5 2.871 
65,880 .129 29.883 .058 

1 .214 .066 1 .214 .066 
284.34 1 .183 385.51 1 .604 
608.71 .271 320.40 .151 
634.55 .738 334.75 .41 0 
716.42 .958 380.23 .532 
635.93 .489 335.52 .272 
704.79 .676 373.77 .376 
714.02 .324 378.90 .180 
556.89 1 .535 291.60 .853 
158.36 .037 70,202 .021 
169.84 .232 76.577 .129 
231.09 . 143 110.61 .080 
93.710 . 118 34.283 .065 
100.12 . 059 37.844 .033 
17f.36 .260 77.424 . 144 
135.32 .635 100.89 .473 
143.54 .673 107.02 .502 

.487 .002 .296 . 001 

.459 .002 .279 . 001 
66.074 1 . 197 66.074 1 . 197 
34.403 116.50 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke : 
Displacement t 
Compression Ratio > 
Injection Timing : 
Crankangle Offset > 
Reference Pr^ssur^   i 
Speed i 
Load i 
Fuel Flow i 
Brake Power » 
BSFC t 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate J 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing t 
Centroid Magnitude i 
Sensitivity i 
Premixmd/Diffusion Ratio > 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
34.40 in-Hg 
2500 RPM 
284.3 lb-ft 
65.9 lb/hr 
135.33 bhp 

.487   lb/bhp-hr 
17.88  kwVcyl 
8.572  MPa 
820.6  kPa/deg 

93.2 Joules/deg 
799.997 Joules 
58.3 '/. 
31 .3 V. 
29.4 'A 
11.4 degrees 
195.9 degrees 
17.71 J/degree 
22.5 degrees 

.50833 

FILE t DN1630 



880331.125539 AL-17233-F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
P11-Baro <Vent>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
PS C3 Airbox Prm*., psig 
P10 C3 Exh Comm, inH20g 
P11 C3 Intake Vac,inH20v 
PI 2 C3 Blowby. inH20g 
C3 Speed, RPM 
C3 Fu«l Flow, lb/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 

Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust 
Exhaust Comm, F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssur^,    inHg 

K1 C3 
K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
J1 C3 
J2 C3 
J3 C3 
J4 C3 
J5 C3 
J6 C3 

1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

AL-12920-L 6V53N 9 
78.956 .323 26.086 . 179 
68.902 .040 20.501 .022 
28.795 .000 97.512 . 001 
65.842 ,254 453.97 1 .754 
46.400 . 016 319.92 .111 
2.636 .010 18.174 .068 
18.811 . 172 4.681 .043 
16.475 . 136 4.100 . 034 
-.004 .001 -.001 . 000 

2200.7 1 .853 2200.7 1 .858 
91.603 .265 41.551 . 120 
16.117 .339 16.117 .339 
429.68 .964 582.56 1 .307 
795.94 .308 424.41 . 171 
887.42 .502 475.23 .279 
1012.6 .857 544.80 .476 
837.88 .299 447.71 . 166 
1018.5 .326 548.03 . 181 
1024.5 .591 551.38 .328 
794.50 .513 423.61 .285 
153.55 .098 67.528 .054 
168.57 . 122 75.874 . 068 
242.18 .269 116.77 . 150 
91.437 .096 33.02 0 . 053 
101.97 .090 38,870 . 050 
186.96 . 067 86.090 . 037 
180.04 .455 134.24 .339 
191.37 .483 142.68 .360 

.509 . 001 .310 .001 

.479 . 001 .291 . 001 
60.515 .887 60.515 .887 
32.950 111.58 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« 
Stroke s 
Displacement i 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed .- 
Load  i 
Fuel Flow 
Brake Power s 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Prmssur*   Rise» 
Peak Heat Release Rate J 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency t 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity t 
Premixed/Diffusion Ratio ! 

DIESEL 6V-53H 
98.4 mm 
114.3 mm 
5217,9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
32,95 in-Hg 
2201 RPM 
429.7 lb-ft 
91.6 lb/br 
180.08 bhp 
.509 lb/bhp-hr 

FILE DN1682 

kWVcyl 
MPa 
kPa/deg 
1 Joulesc'deg 

Joules 

22.23 
10,03 
913.7 

102 
1203.35 
55.6 Y. 
28. 0 X 
28.2 '/. 
9.0 degrees 
197.6 degrees 
15.89 U/degree 
27.7 degrees 

.28812 



886331 .131350 AL-17233-F AL-12920-L 6V53N 9 
Dry Bulb Temperatur«, F 80.976 . 177 27.209 .098 
Uet Bulb Temperatur«., F 69.693 .024 20.941 . 013 
P11-Baro <Vent>, "Hg ABS 28.785 .000 97.476 . 001 
P3 C3 Fuel Pressure,psig 67.529 . 107 465.59 ,73? 
P4 C3 Oil Pressure, psig 50.601 . 017 348.88 . 114 
P5 C3 Airbox Pres,, psig 2.396 . 010 16.523 .066 
P10 C3 Exh Comm, inH20g 13.856 . 150 3.448 .03? 
P11 C3 Intake Vac,inH20v 16.932 .088 4.213 . 022 
P12 C3 Blowby, inH20g .002 .003 .001 . 001 
C3 Speed, RPM 2201.9 1 .960 2201 .9 1 .960 
C3 Fuel Flo«, lb/hr 45.895 . 061 20.818 .028 
C3 Smoke, X -2.015 .089 -2.015 . 089 
Cell 3 Load, lb-ft 223.95 .878 303.64 1 . 190 
K1 C3 Exhaust 1, F 506.61 .375 263.67 .209 
K2 C3 Exhaust 2, F 523.02 .367 272.79 ,204 
K3 C3 Exhaust 3, F 577.95 .476 303.31 .265 
K4 C3 Exhaust 4, F 503.83 .219 262.13 . 122 
K5 C3 Exhaust 5, F 553.63 .653 289.80 .363 
K6 C3 Exhaust 6, F 561.98 .563 294.43 .313 
K7-C3 Exhaust Comm, F 453.13 .307 233.96 . 170 
J1 C3 Water In, F 158.47 .099 70.262 . 055 
J2 C3 Hater Out, F 168.67 . 114 75.926 . 063 
J3 C3 Oil Sump, F 222.11 .236 105.62 . 131 
J4 C3 Fuel In, F 90.503 .037 32.502 . 021 
J5 C3 Inlet Air, F 101.16 .085 38.422 .047 
J6 C3 Airbox, F 161.71 .079 72.064 . 044 
Horsepower 93.892 .427 70.004 .319 
Corrected Horsepower 99.789 .454 74.399 .338 
BSFC, lb/hp-hr .489 .003 .297 . 002 
Corrected BSFC .460 . 002 .290 .001 
Relative Humidity 57.233 .485 57.233 .485 
Reference Pressure., inHg 32.419 109.73 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« : 
Stroke i 
Displacement > 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Prmmuur*   » 
Speed ; 
Load 
Fuel Flow { 
Brake Power i 
BSFC : 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude » 
Sensitivity t 
Premixed/Diffusion Ratio t 

DIESEL 6V-53H 
93.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
32.42 in-Hg 
2202 RPM 
224.0 lb-ft 
45.9 lb/hr 
93.92 bhp 
.489   lb/bhp-hr 

12.82   kwVcyl 
8. 148   MPa 
1099.   kPa/deg 

134.5   Joules/deg 
648.755   Joules 
59.8   'A 
31 .7   V. 
29.3 y. 
12.6 degrees 
195.9 degrees 
29.73 J/degree 
21.3 degrees 

.59061 

FILE i DN1684 



880331.J32917 AL-17233-F AL-12920-L 6V53N 9 
Dry Bulb Te»perature, F 79.148 .609 26.194 .338 
Wat Bulb Teeperatura, F 69.453 .076 20.807 .042 
PI1-Baro <Vent>, "HgABS 28.777 .001 97.450 .002 
P3 C3 Fuel Pressure,psig 62.159 .091 428.57 .629 
P4 C3 Oil Pressure, psig 42.483 .020 292.91 .141 
PS C3 Airbox Pres., psig 1,725 .009 11.892 .054 
P10 C3 Exh Com», inH20g 12.969 .176 3.227 .044 
P11 C3 Intake Vac,inH20v 12.477 .055 3.105 .014 
P12 C3 Blowby, inH20g -.017 .002 -.004 .000 
C3 Speed, RPM 1802.2 1.538 1802.2 1.538 
03 Fuel Flow, lb/hr 80.091 .102 36.329 .046 
C3 S»oke, X 39.582 .465 39.582 .465 
C«ll 3 Load, lb-ft 416.14 .684 564.21 .928 
Kl C3 Exhaust 1, F 724.89 .695 384.94 .386 
«2 C3 Exhaust 2, F 827.86 .432 442.14 .240 
K3 C3 Exhaust 3, F 910.84 .291 488.24 .162 
K4 C3 Exhaust 4, F 739.34 .559 392.97 .311 
K5 C3 Exhaust 5, F 928.91 .265 498.28 .147 
K6 C3 Exhaust 6, F 922.20 .626 494.56 .348 
K7-C3 Exhaust Co»», F 707.48 .345 375.27 .192 
,M C3 Water In, F 153.08 .098 67.268 .054 
J2 C3 Water Out, F 168.66 .039 75.92 0 .022 
J3 C3 Oil Su»p, F 234.66 .386 112.59 .214 
J4 C3 Fuel In, F 87.181 .062 30.656 .034 
J5 C3 Inlet Air, F 102.45 .173 39.139 .096 
J6 C3 Airbox, F 164.98 .142 73.880 .079 
Horsepower 142.80 .285 106.47 .212 
Corrected Horsepower 152.04 .303 113.36 .226 
BSFC, lb/hp-hr .561 .001 .341 .001 
Corrected BSFC .527 .001 .320 .001 
Relative Humidity 61.885 1.690 61.885 1.690 
Reference Pressure, inHg 31.371 106.23 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore : 
Stroke i 
Displacement \ 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  i 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pr^ssur^  Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Coebustion Efficiency 2 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay : 
Centroid Phasing 1 
Centroid Magnitude 
Sensitivity 1 
Premixed/Diffusion Ratio » 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
31.37 in-Hg 
1802 RPM 
416.1 lb-ft 
80.1 lb/hr 
142.77 bhp 
.561 lb/bhp-hr 

17.61 kwVcyl 
10.16 MPa 
1188. kPa/deg 

144.2 Joules/deg 
1164-52 Joules 
50.3 •/. 
25.3 •/. 
25.5 V. 
8.2 degrees 
196.1 degrees 
22.73 J/degree 
25.9 degrees 

.31752 

FILE ! DN1686 



38033f.134138 AL-I7233-F 
Dry Bulb Temperature, F 
Wet Bulb Temperatur«, F 
Pll-Baro <V«nt>J "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres,, psig 
PfO C3 Exh Conn, inH20g 
Pit C3 Intake Vac,inH20v 
Pt2 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Snoke, V. 
Cell 3 Load, lb-ft 
Kl C3 Exhaust t, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust Conn, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump,   F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr*ssur*j    inHg 

AL-12920-L 6V53N 9 
79,677 .468 26.487 .26 0 
69.557 .093 20.865 . 046 
28.776 . 000 97.447 . 001 
64,096 .111 441.93 .766 
45.176 .012 311.48 .084 

1 .462 .010 10.079 . 068 
10,349 . 106 2.575 . 026 
12.786 .065 3.182 .016 
-.Ott .001 -.003 . 000 
1301.1 1 .330 1801 . 1 1 .330 
43.733 . 057 19.837 .026 
-.690 .095 -.690 .095 

273.51 .649 370.83 .879 
507.49 4 .417 264.16 2.454 
541.96 .637 283.31 .354 
602.01 4 .542 316.67 2.523 
517.21 . 150 269.56 . 094 
621.35 4 . 180 327.42 2.322 
602.03 4 .208 316.68 2.338 
478.66 .741 248.15 .412 
157.07 .064 69.486 .035 
168.24 .049 75.686 .027 
221.10 .296 105.05 . 165 
86.331 ,040 30.194 .022 
101 .87 .177 38.818 . 099 
152.49 .240 66.937 . 134 
93.796 .225 69.932 . 168 
99.813 .239 74.417 . 178 

.466 . 002 .284 .001 

.438 .oot .267 . 001 
60.619 1 . 171 60.619 1 . 171 
30.812 104.34 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« s 
Stroke : 
Displacement s 
Compression Ratio : 
Injection Timing s 
Crankangle Offset t 
Reference Pressure   i 
Speed .' 
Load  i 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Riset 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency » 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing > 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio > 

DIESEL 6V-53N 
98.4 mm 
114,3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
30.81 in-Hg 
1801 RPM 
273.5 lb-ft 
43,7 lb/hr 
93.79 bhp 
.466 lb/bhp-hr 

11.34 kWVcyl 
8.364 MPa 
1137. kPa/deg 

138.2 Joules/deg 
722.312 Joules 
57.2 'A 
29.9 V. 
30.7 X 
11.4 degrees 
194.2 degrees 
28.58 J/degree 
20.8 degrees 

.54851 

FILE ! DN1688 



980331.135202 AL-17233-F AL-12920-L 6V53N 9 
Ory  Bulb Temperature, F 78.914 .122 26.063 .063 
Uet Bulb Temperature, F 69.440 .062 20.300 .035 
Pll-Baro <Vant>, "Hg ABS 28.767 .001 97.417 .002 
P3 C3 Fuel Pressure,psig 66.117 .094 455.86 .651 
P4 C3 Oil Pressure, psig 46.692 .016 321.93 .109 
P5 C3 Airbox Pres,, psig 1.471 .004 10.139 .027 
P10 C3 Exh Co»», inH20g 8.514 .120 2.119 .030 
P11 C3 Intake Yac,inH20v 12.864 .089 3.201 .022 
P12 C3 Blowby, inH20g -.014 .001 -.004 .000 
C3 Speed, RPM 1802.2 1.168 1802.2 1.168 
C3 Fuel Flow, lb/hr 27.819 .251 12.618 .114 
C3 Smoke, X -1.120 .081 -1.120 .081 
C«H 3 Load, lb-ft 149.68 .678 202.94 .919 
Kl C3 Exhaust 1, F 405.11 .262 207.28 .145 
K2 C3 Exhaust 2, F 412.17 .662 211.21 .368 
K3 C3 Exhaust 3, F 450.68 .436 232.60 .242 
K4 C3 Exhaust 4, F 360.28 .317 182.33 .176 
K5 C3 Exhaust 5, F 380.21 .677 193.45 .376 
K6 C3 Exhaust 6, F 384.23 .488 195.68 .271 
K7-C3 Exhaust COM, F 355.81 1.351 179.89 .751 
J1 C3 Water In, F 160.19 .069 71.219 .039 
42.   C3 Water Out, F 169.33 .088 76.297 .049 
43 C3 Oil Sump, F 212.80 .225 100.44 .125 
J4 C3 Fu«l In, F 87.684 .017 30.935 .009 
J5 C3 Inlet Air, F 101.74 .060 38.744 .033 
J6 C3 Airbox, F 147.86 .112 64.368 .062 
Horsepower 51.362 .249 38.294 .185 
Corrected Horsepower 54.676 .265 40.764 .197 
BSFC, lb/hp-hr .542 .004 .330 .002 
Corrected BSFC .509 .004 .310 .002 
Relative Humidity 62.554 .204 62.554 .204 
Reference Pressure, inHg 30.815 104.35 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement t 
Compression Retio i 
Injection Timing i 
Crankangle Offset t 
Reference Pressure i 
Speed t 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure t 
Peak Rate of Pressure Risei 
Peak Heat Release Rate : 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing s 
Ccntroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
1f4.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

1 79 . 0 degrees 
30.82 in-Hg 
1802 RPW 
149.7 lb-ft 
27.8 lb/hr 
51,36 bhp 
.541 lb/bhp-hr 
7.77  kwVcyl 

7.620  MPa 
1157.   kPa/deg 

144.2 Joules/deg 
482.016 Joules 
60.0 'A 
32.2 V. 
26.5 y. 
13.2 degrees 
192.9 degrees 
37.81 J/degree 
17.8 degrees 

.74183 

FILE DN1690 



«8033t.»40149 AL-17233-F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperatur«, F 
P!1-B«ro <V«nt>, "Hg ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pres., psig 
P10 C3 Exh Come, inH20g 
P11 C3 Intake Vac,inH20v 
PI2 C3 Blowby, inH20g 
C3 Speed,, RPM 
C3 Fuel Flow, lb/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 
K1 C3 Exhaust 1, F 

Exhaust 2, F 
Exhaust 3, F 
Exhaust 4, F 
Exhaust 5, F 
Exhaust 6, F 
Exhaust Com», F 
Water In, F 
Water Out, F 
Oil Sump, F 
Fuel In, F 
Inlet Air, F 
Airbox, F 

Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

K2 C3 
K3 C3 
K4 C3 
K5 C3 
K6 C3 
K7- -C3 
Jt C3 
J2 C3 
J3 C3 
J4 C3 
•J5 C3 
,16 C3 

AL-12920-L 6V53N 
80.791 . 130 27.106 
70.33t .026 21.295 
28.763 .000 97.402 
67.t90 . 131 463.26 
47.780 .020 329.43 

1 .516 .006 10.453 
7.774 .087 1 .935 
12.939 .069 3.220 
-.014 . oot -.004 
1802.0 1 .607 1802.0 
20.416 .063 9.261 
-.387 .070 -.387 
85.745 .649 116.25 
356.70 .445 180.39 
353.80 .345 178.78 
382.79 .240 194.88 
285.11 . 164 140.62 
289.17 .408 142.87 
294.20 .622 145.67 
297.08 .743 147.27 
161.58 .114 7\  .990 
169.60 .055 76.443 
207.38 .084 97.435 
88.937 .036 31.631 
101.31 . 182 38.504 
145.44 . 065 63.021 
29.420 .239 21.935 
31.324 .254 23.354 

.694 .007 ,422 

.652 .007 .397 
59.935 .334 59.935 
30.898 104.63 

9 
072 
014 
001 
902 
136 
043 
022 
017 
000 
607 
029 
07 0 
88 0 
,247 
, 192 
, 134 
, 091 
,227 
346 
,413 
, 064 
, 030 
, 047 
, 020 
, 1 01 
, 036 
178 

, 189 
, 004 
, 004 
334 



NAVY HIGH SPEED DIESEL - DETROIT 
Bor« s 
Stroke : 
Displacement > 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rises 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity > 
Premixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
30.90 in-Hg 
1302 RPM 
85.7 Ib-ft 
20.4 lb/hr 
29.4 0 bhp 
.694 lb/bhp-hr 
6.04 kwVcW 
7.148 MPa 
1018. kPa/deg 

127.4 Joules/deg 
369.479 Joules 
62.7 •/. 
34. 1 'A 
20.7 y. 
13.9 degrees 
193.0 degrees 
38.83 J/'degree 
17.2 degrees 

.80675 

FILE DH1692 



880331.141340 AL-17233-F 
Dry Bulb Temperatur«, F 
Wet Bulb Teaperature, F 
Pll-Bero <V«nt>, "Hg ABS 
P3 C3 Fu«l Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3  Airbox Pres., P*ig 
PIO C3 Exh Com», inH20g 
PI 1 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPM 
C3 Fuel Flow, Ib/hr 
C3 Smoke, X 
Cell 3 Load, lb-ft 

1, 
2, 
3, 
4, 
5, 
6, 

F 
F 
F 
F 
F 
F 

Kl C3 Exhaust 
K2 C3 Exhaust 
K3 C3 Exhaust 
K4 C3 Exhaust 
K9 C3 Exhaust 
Km C3 Exhaust 
K7-C3 Exhaust Comm, F 
J1 C3 Water In, F 
J2 C3 Water Out, F 
J3 C3 Oil Sump, F 
J4 C3 Fuel In, F 
•J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr*s*urBj    inHg 

AL-12920-L 6V53N 9 
80.312 .078 26.84 0 . 044 
70.348 .016 21 .304 . 009 
28.752 .000 97.365 . 001 
62.667 .042 432.08 .292 
32.523 .025 224.24 . 172 
1.112 ,007 7.669 .046 
8.437 .120 2.099 .030 
9.413 .062 2.343 .015 
-.015 .001 -.004 .000 
1401.5 1 . 108 1401.5 1 . 108 
66.746 .055 30.275 .025 
75.789 1 .335 75.739 1 .335 
374.75 .999 508.09 1 .354 
613.51 4.014 323.06 2.230 
693.41 .699 367.45 .388 
788.04 4.587 420.02 2.548 
635.27 1 .244 335.15 .691 
762.87 .682 406.04 .379 
728.93 .719 387.18 .399 
592.12 ■ 750 311 .18 .417 
152.86 .073 67.157 .040 
169.22 ,058 76.231 .032 
232.42 .210 111.34 . 117 
87.944 .020 31.080 .01 1 
101 .47 .096 38.594 . 053 
156.41 .180 69.116 .100 
99,999 .302 74.557 .225 
1 06.55 .322 79.440 .240 

.667 .002 .4 06 . 001 

.626 .002 .381 . 001 
61.436 .227 61.436 .227 
30.324 102.69 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore i 
Stroke i 
Displacement i 
Compression Ratio > 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed t 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power 
Peak Pressure » 
Peak Rate of Pressure Risei 
Peek Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Hagnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

DIESEL 6V-53N 
98.4 mm 
t14.3 mm 
5217,9 cc 

21,0 to 1 
18 BTDC 

179.0 degrees 
30.32 in-Hg 
1402 RPM 
374.8 lb-ft 
66.7 lb/hr 
100.05 bhp 
.667 lb/bhp 

13.56 
10.53 
1349. 

168 
t 138 

FILE DN1694 

-hr 
kwVcyl 
MPa 
kPa/deg 
7 Joules/deg 

Joules ,92 
46.0 •/. 
23.4 '/. 
21 .5 •/. 
7.8 degrees 
193.4 degrees 
29.18 J/degree 
23.6 degrees 

.32894 



880331.142313 AL-17233-F 
Dry Bulb Temperature, F 
Wet Bulb Teeperature, F 
Pll-Baro  <Vent>,    "Hg  ABS 
P3 C3 Fuel Pressure,psig 
P4 C3 Oil Pressure, psig 
P5 C3 Airbox Pr^s.,   psig 
P10 C3 Exh Co»», inH20g 
P11 C3 Intake Vac,inH20v 
P12 C3 Blowby, inH20g 
C3 Speed, RPH 
C3 Fuel Flo«, lb/hr 
C3 Seoke, X 
Cell 3 Load, lb-ft 
K1 C3 Exhaust t, F 
K2 C3 Exhaust 2, F 
K3 C3 Exhaust 3, F 
K4 C3 Exhaust 4, F 
K5 C3 Exhaust 5, F 
K6 C3 Exhaust 6, F 
K7-C3 Exhaust COM, F 
J1 C3 Water In, F 
■J2 C3 Water Out, F 
J3 C3 Oil Sue-p, F 
J4 C3 Fuel In, F 
J5 C3 Inlet Air, F 
J6 C3 Airbox, F 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-1292Q-L 6V53N 
80.731 .450 27.073 
70,643 .096 21.468 
28.745 .000 97.342 
65.663 .110 452.73 
37.909 .051 261.37 

1 .071 .008 7.334 
5.146 .047 1 .281 
9.628 . 050 2.396 
-. 017 .002 -.004 
1401.3 1 . 073 1401 .3 
17.111 . 093 7.761 

1 .357 . 100 J .357 
96.860 .518 131.32 
346.86 . 188 174.92 
335.11 .512 168.39 
371.53 .297 188.63 
266.12 . 129 130.07 
269.11 .340 131.73 
283.89 .323 139.94 
293.82 1 .953 145.46 
158.21 .075 70.114 
166.80 . 058 74.888 
204.94 .264 96.077 
93.854 13.483 34.363 
101.42 .056 38.569 
145.74 .363 63.188 
25.844 . 153 19.268 
27.548 . 163 20.539 

.662 .006 .4 03 

.621 .006 .378 
61.f99 1 . 045 61.199 
30.218 102.33 

9 
.250 
. 053 
. 002 
,756 
.352 
, 054 
, 012 
.012 
,000 
, 073 
, 042 
, 1 00 
,702 
, 105 
,234 
, 165 
,071 
, 189 
, 180 
085 
041 
032 
147 
490 
031 
201 
114 
122 
004 
003 
045 



NAVY HIGH SPEED DIESEL - DETROIT 
Bore ? 
Stroke t 
Displacement t 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow i 
Brake Power ! 
B8FC J 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay t 
Centroid Phasing i 
Centroid Magnitude t 
Sensitivity > 
Prefixed/Diffusion Ratio i 

DIESEL 6V-53N 
98.4 mm 
114.3 mm 
5217.9 cc 

21.0 to 1 
18 BTDC 

179.0 degrees 
30.22 in-Hg 
1401 RPM 
96.9 lb-ft 
17.1 lb/hr 
25.85 bhp 
.662 lb/bhp-hr 
4.82 kwVcyl 

7.214 MPa 
1182. kPa/deg 

147.5 Joules/deg 
378.240 Joules 
59.5 V. 
32.5 •/. 
2t .7 '/. 
13.0 degrees 
190.6 degrees 
47.23 J/degree 
15.6 degrees 

.83065 

FILE i DN1696 
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APPENDIX G
Cummins NG-220G Data Sheets



G-2



G-3

APPENDIX G1
CUMMINS NH-220G DATA SHEETS

FUEL BLEND BF02
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page   1   of   3 

Navy   High-Speed   Diesel   Engine 
Performance   Test   Plan 

Fuel   Blend   Test   Procedure   Checklist 

Engine   Type:    Cummins   NH220G        Engine   Tester;      BFLRF(SwRI)  

Fuel   B1»nd:    g£^JtAJ0^£ Date:   ^^f'87 
hf02.\JlbLlt> 

Test Procedure 

Flush Fuel System with BF-2 

Engine Warmup 

Clean Smokemeter Lenses 

Full Rack Power Check with BF-2 

Compute Corrected Power Levels 

Compare to 95% Jbnf idence Bands of BF-2 Performance 

Determine Action; i.e. continue or contact DTNSRDC 

Flush Fuel System with ß/''*-      Blend 

Engine Warmup 

Clean Smokemeter Lenses 

Complete Performance Testing Load-Speed Matrix 

Flush Fuel System with BF-2 

Engine Warmup 

Clean Smokemeter Lenses 

Full Rack Power Check on BF-2 

Compute Corrected Power Levels 

Compare to 95% Confidence Bands of BF-2 Performance 

Determine Action; i.e. continue or contact DTNSRDC 

Flush Fuel System with cAy^""' **■'       Blend 
Engine Warmup 

Clean Smokemeter Lenses 

Complete Performance Testing Load-Speed Matrix 

Step Initials 

1. L.LA 
2. £/■> 
3. At.4 
4. &.l./> 
5. *r.l./> 

6. /LLA 
7. Art/ 
8. £r.t~A 
9. fir.Lj. 
10. /,./•/? 
11. /r.Lfi 
12. /,/•/> 

13. fr.L.P. 
14. 6. LA 
15. l. I. A 
16. lL./> 
17. Ar.l.J 
18. /, L.A 
19. /r.l -A 
20. Sr.lA 
21. /rl.A 
22. &.L-A 

-f 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend : ,/?/^7 <&&£££.       Date:  A-37'27 

BFoiVJ3^6fe 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 

JLL 
12. 
JL 
&L 
M- 

tAJ//?£> 

WY9 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend: yf/g^J A/-/S'^^-/r 

Speed 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

CBHP 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

Run #  RAW File  AVG File 

&L 
CAJ//S* 

CMS? 
3f      e*J/AS4 

*$    etf/tf 
tf_ emu 

$7        <?jQ//S?        C/u/Uö 
<LA//W2 

x*      tw/tf    CV//66 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

En gine   Type:   C 

Fuel   Blen 

ummins   NH220G        Eng 

d: AM /£-l&1t-F 

ine   Tester:      BFLRF(SwRI) 

Date:     ^A ?7 
■BFoiVfjA-ßd 

Engine   Operating Conditions 

Fuel   Temperature 86F   -      94F 
In let   Air   Temperature 97F   -   104F 
Coolant   Out   Temperature         167F   -   174F 

Cumnii ns   NH220G   Fu 11   Rack   Power   Check -   BF-2   Fuel   Only 

Speed Run   #      RAW File     AVG   File 

2100 .?/       CJU/M?   < C/J//43 
1800 so.     (ZAj/zti   c*>//%> 
1500 ^ •?         M//1?/      W//7& 
1300 3Y      £AJ//?3    cxy/?¥ 
1100 <J5       bütm     CV//76 

Cummi ns   NH220G   Sp eed-Power   Points   for   Performance   Evaluations 

Fuel Blend: fi/r.p /Ä-/«aM=* 
Speed CBHP Run   #     RAW   File AVG   File 

2100 Full-Rack 34       6A///77 ZO//7P 
1800 Full-Rack <fl       6AJ//7? c*j/y&s 
1800 133 3$      CAJ//& 6*>//e2 
1800 98 _??       £V//#3   ' CAM/& 
1800 48 fO         C/O/m CAJ//#£ 
1800 13 41       CM/$7 c/u//rd 
1500 Full-Rack V2      CAJ//fi9 c^/?Z> 
1300 Full-Rack VI     M/9/ C4///9& 

1100 Full-Rack W     cw?3 ' a<w*r 



J 

CUMMINS NH220 LOG SHEET 
TEST NO._^FUEL^ DATE^TPAGE _y 

Operator &*.6r 
Time 
Test Hour 
Speed, RPM 3/0Q 
Lood. lb—ft 
Fuel Flow. Ib/hr 
Exh. Opocity, % 

TEMPERATURES, DEC F 

£32 

/1tf> 

HL 
Mo /.TO 

Exhaust Cyl. 1 
Exhaust Cyl. 2 mt 
Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhoust Cyl. 5 

1/7/ M* 

SU£ 

1222. 
WXi7wWWi%&£> 

211 

WL 
\tiZ37/f3 

l3l± 
/&*> 

3:0° 3.7S~ 

'3&> 

as 
sszz 
Sf.ff 

{£&_ 

1131 
ailßcSLtm. 

ad. 
ULI 

Exhoust Cyl. 6 \///jf ,/lb \j((C> /£>6f 
Cuk«..at   r*MmmAn I, 1 <?/    • lift 11 04      i 1 Is*. Exhaust Common U^ 
Water In 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Fuel Pump 
Oil Gallery 

1&3- 
121 

'jytanyti 

m_ 
kg*, 

u-o 

H>7* 

un 
//AS 

wann 
U& \(6j 

j&>tfdl 

3:30 

£U> 
fi.D 

ni 
M* 
/&C6 
/6o3 

J&L m. 
f(7 \ßl 

221 
m 1/75 i/?r \r?f 
3Te>\M<t \p/7   \p/X 

2££ 
*£o 

£22- 
\JM 

LOW PRESSURES 
Intoke Vac, in.woter 
Exh. Comm., in.Water 
Blowby, in.woter 
Barometer, in.Hg 

11 
ffli 

fckjt* 
«?•$ 

//gl/m* 
&* & * 

11 

3*1 

Qo±_ 

ws\9$:o 
7t° iTSTff 

MJI 

JX 
12SL 

\yu\ mjmm. 

Uo \AZ- 

H 
ILQ_ 
o 

USL 

#£L 

JJ- 
J&SL 
b 

nn 



370527.142914 AL-15299-F AL-I2920-L NH220 1 
Kl-Exhaust 1, F 1171.3 1.139 633,21 .633 
K2-Exhaust 2, F 1265.0 1.116 634.93 .62 0 
K3-Exhaust 3, F 12J3.3 .493 656.26 .274 
K4-Exhaust 4, F 1133.9 .512 639.92 .285 
K5-Exhaust 5, F 1202.4 .334 650.20 .185 
K6-Exhaust 6, F 1114.3 1.061 601.26 .590 
K7-Exhaust Common, F 1236.4 .538 669.12 .327 
Dry   Bulb Temperature, F    84.042 .233 28.912 .130 
Wet Bulb Temperature, F    75.579 .053 24.211 .030 
J1-Water In, F 163.00 .067 72,730 .037 
J2-Water Out, F 169.44 .061 76.353 .034 
J3-0il Sump, F 228.22 .166 109.01 .092 
J4-Fuel Inlet, F 90.300 .070 32.339 .039 
J5-Air After Filter, F 101.77 .114 38.762 .063 
J6-Intake Manifold, F 102.76 .092 39.311 .051 
J7-Fuel Return, F 93.842 .132 34.357 .073 
Pi-Fuel, PSIG 124.80 1.002 860.43 6.907 
P2-0iI Gallery, PSIG 55.267 .036 331.05 .250 
P6-Ex Common, "H20G 24.157 .239 6.011 .059 
P7-Air Aft Filt, "H20V 7.925 .248 1.972 .062 
P8-Blowby, "H20G .055 .038 .014 .009 
Pll-Baro <Vent>, "Hg ABS   28.895 .002 97.851 .003 
Speed, RPM 2099.6 2.781 2099.6 2.781 
Load, Lb-Ft 467.10 3.410 633.30 4.624 
Smoke, y. 23.703 .332 23.703 .332 
Fuel Flow, Lb/Hr 79.334 1.348 35.985 .838 
Horsepower 186.73 1,342 139.22 1.001 
Corrected Horsepower 199.14 1,431 143.47 1.067 
BSFC, lb/hp-hr .425 .011 .258 .007 
Corrected BSFC .393 ,010 .242 ,006 
Relative Humidity 68.004 .594 68.004 .594 
Reference Pressure, inHg   28.313 95.377 



NAVY HIGH SPEED DIESEL - CUMMINS NH22QG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Pouer : 
B3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1140 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,31 in-Hg 
2100 RPM 
467.1 lb-ft 
79.3 Ib/hr 
136.77 bhp 
.425 lb/bhp-hr 

28,56 kUI/cyl 
7.132 MPa 
547.9 kPa/deg 

196.1 Joules/deg 
3313.33 Joules 
81.3 V. 
4 ö . 0 V. 
32.5 V. 
3.8 degrees 
196.4 degrees 
36.38 J/degree 
31.5 deqrees 

.12194 



370527.144407 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1167.6 .538 630.86 .299 
K2-Exhaust 2, F 1251.2 .548 677.31 .304 
K3-Exhaust 3, F 1218.3 .637 659.03 .354 
K4-Exhaust 4, F 1133.9 1.002 642.71 .557 
K5-Exhaust 5, F 1233.6 .499 667.57 .277 
K6-Exhaust 6, F 1129.0 .728 609.42 .404 
K7-Exhaust Common, F 1267.5 1.091 686.40 .606 
Dry Bulb Temperature, F 33.474 .188 28.597 .105 
Wet Bulb Temperature, F 75.414 .051 24.119 .023 
,H-Uater In, F 162.93 .077 72.764 .043 
J2-Water Out, F 170.34 .076 76.356 .042 
J3-0il Sump, F 226.27 .084 107.93 .046 
J4-Fuel Inlet, F 91.683 .128 33.157 .071 
J5-Air After Filter, F 102.24 .145 39.021 .081 
J6-Intake Manifold, F 103.09 .085 39.495 .047 
J7-Fuel Return, F 95.223 .028 35.124 .016 
Pi-Fuel, PSIC 113.35 .681 781.55 4.695 
P2-0il Gallery, PSIG 54.409 .035 375.14 .244 
P6-Ex Common, "H20G 17.132 .630 4.263 .157 
P7-Air Aft Filt, "H20V 7.150 .530 1.779 .144 
P3-Blowby, "H20G .047 .059 .012 .015 
P11-Baro <Vent>, uHg ABS   28.898 .004 97.861 .014 
Speed, RPM 1800.5 3.230 1800.5 3.230 
Load, Lb-Ft 514.14 6.931 697.07 9.397 
Smoke, '/. 15.653 .301 15.653 .301 
Fuel Flow, Lb/Hr 74.305 .710 33.704 .322 
Horsepower 176.26 2.571 131.42 1.917 
Corrected Horsepower 138.03 2.742 14 0.19 2.045 
BSFC, lb/hp-hr .422 .007 .257 .004 
Corrected BSFC .395 .006 .240 .004 
Relative Humidity 69.211 .532 69.211 .532 
Reference Pressure, inHg   28.372 96.030 



AVY HIGH SPEED DIESEL - CUMMINS 
ore : 
troke : 
isplacement : 
oispression Ratio : 
rejection Timing : 
rankangle Offset ! 
eference Pressure : 
peed 
oad 
uel Flow : 
rake Power : 
SFC : 
ndicated Power : 
eak Pressure : 
eak Rate of Pressure Rise: 
eak Heat Release Rate : 
umulative Heat Release : 
pparent Combustion Efficiency i 
ndicated Thermal Efficiency : 
rake Thermal Efficiency : 
gnition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 
remixed/Diffusion Ratio : 

HH2; ÖG 
130,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
13 BTDC 

181.0 degrees 
23.37 in-Hg 
1301 RPM 
514,1 lb-ft 
74.3 lb/hr 
176.29 bhp 
.421 Ib/bhp-hr 

25.91 kW/cyl 
7.654 MPa 
593.9 kPa/deg 

22 0.3 Joules/deg 
3423.80 Joules 
76.8 V. 
33.7 V. 
32.7 V. 
3.2 degrees 
193.7 degrees 
40.20 J/degree 
29,5 degrees 

.11007 

I- ILb CHI 142 



«70527.150116 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1137.3 .946 614.06 .525 
K2-Exhaust 2, F 1207.2 .739 652.37 .411 
K3-Exhaust 3, F 1204.4 .798 651.35 .443 
K4-Exhaust 4, F 1168.7 .623 631.49 .346 
K5-Exhaust 5, F 1219.1 .429 659.52 .239 
K6-Exhaust 6, F 1109.9 .787 593.85 .437 
K7-Exhaust Common, F 1280.9 .584 693.82 .325 
Dry Bulb Temperature, F 84.254 .263 29.030 .146 
Wet Bulb Temperature, F 76.202 .041 24.557 .023 
J1-Water In, F 162.39 .130 72.718 .072 
J2-Uater Out, F 171.38 .082 77.431 .046 
J3-0il Sump, F 219.20 .030 104.00 .044 
J4-Fuel Inlet, F 90.748 .076 32.638 .042 
J5-Air After Filter, F 100.97 .176 38.316 .093 
J6-Intake Manifold, F 102.43 .075 39.153 .042 
J7-Fuel Return, F 93.348 .034 34.082 .019 
Pi-Fuel, PSIG 93.536 .926 679.38 6.386 
P2-0Ü Gallery, PSIG 53.128 .026 366.31 .132 
P6-Ex Common, "H20G 13.305 .772 3.311 .192 
P7-Air Aft Filt, "H20V 6.476 .226 1.612 .056 
P8-Blowby, "H20G .092 .012 .023 .003 
P11-Baro <Vent>, "Hg ABS   28.891 .002 97.337 .007 
Speed, RPM 1500.7 1.709 1500.7 1.709 
Load, Lb-Ft 543.85 2.843 744.13 3.855 
Smoke, 'A 15.171 .296 15.171 .296 
Fuel Flow, Lb/Hr 66.791 1.459 30.296 .662 
Horsepower 156,83 .693 116.93 .517 
Corrected Horsepower 167.29 .740 124.72 .552 
BSFC, lb/hp-hr .426 ,009 .259 .006 
Corrected BSFC .399 .009 .243 .005 
Relative Humidity 69.494 .694 69.494 .694 
Reference Pressure, inHg   28.415 96.224 



HttVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset •. 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CHI144 
130,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

541.0 degrees 
23.42 in-Hg 
1501 RPM 
548.9 lb-ft 
66.8 lb/hr 
156.87 bhp 
,426 lb/bhp-hr 

21.32 kW/cyl 
8.191 MPa 
754.7 kPa/deg 

305.3 Joules/deq 
3424.34 Joules 
7 1 . 2 '/. 
36.3 V. 
32.4 'A 

.9 degrees 
191.1 degrees 
46.64 J/degree 
29.2 degrees 

.03071 



S70527.151723 AL-15299-F AL-12920-L NH220 1 
K1-Exhaust 1, F 107 0.9 .5 03 577.19 .28 0 
K2-Exhaust 2, F 1149.5 .571 620.84 .317 
K3-Exhaust 3, F 1147,8 .851 619.91 .473 
K4-Exhaust 4, F 1105.9 .533 596.60 .296 
K5-Exhaust 5, F 1166.4 .601 630.22 .334 
K6-Exhaust 6, F 1067.5 .759 575.29 .422 
K7-Exhaust Common, F 1230.5 .508 665.81 ,282 
Dry Bulb Temperature, F 84.375 .114 29.097 .063 
Wet Bulb Temperature, F 76.375 .025 24.653 .014 
J1-Water In, F 162.30 .080 72.387 .044 
J2-Uater Out, F 171.47 .101 77.485 .056 
J3-0il Sump, F 213.68 .185 100.93 .103 
J4-Fuel Inlet, F 90.025 .127 32.236 .070 
J5-Air After Filter, F 100.82 .187 38.236 .104 
J6-Intake Manifold, F 101.70 .092 38.721 .051 
J7-Fuel Return, F 92.384 .084 33.547 .047 
P1-Fuel, PSIG 84.568 .400 583.08 2.760 
P2-0Ü Gallery, PSIG 50.666 .050 349.33 .345 
P6-Ex Common, "H20G 12.284 .492 3.057 .123 
P7-Air Aft Filt, "H20V 5.962 .238 1.484 .059 
P8-Blowby, "H20G .035 .057 .009 .014 
P11-Baro <Vent>, "Hg ABS   28.892 .002 97.340 .006 
Speed, RPM 1299.5 2.051 1299.5 2.051 
Load, Lb-Ft 553.39 1.650 750.98 2.237 
Smoke, V. 15.745 .754 15.745 .754 
Fuel Flow, Lb/Hr 59.429 .997 26.957 .452 
Horsepower 137.04 .508 102.13 .379 
Corrected Horsepower 146.19 .542 109.00 .404 
B3FC, lb/hp-hr .434 .008 .264 .005 
Corrected BSFC .407 .007 .247 .005 
Relative Humidity 69.710 .321 69.710 .321 
Reference Pressure, inHg   28.454 96.355 



NAVY HIGH SPEED DIESEL CUMMINS NH22ÜG r iLt CNi146 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure    : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
3SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
2S.45 in-Hg 
1300 RPM 
553.9 lb-ft 
59.3 lb/hr 
137.10 bhp 
.433 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
7 Joules/deg 

35 Joules 
V. 
v 

19.22 
3.433 
741 .6 

305 
3453 

, 1 
, 0 
9 
3 

70, 
36, 
31 , 
1.3 degrees 

139.6 degrees 
43.33 J/degree 
27.4 degrees 

.04724 



370527.152844 AL-15299-F AL-T2920-L NH220 1 
.314 
.305 
.403 
.365 
.35 0 
.434 
.206 
. 163 
. 064 
. 032 
. 034 
. 099 
. 077 
. 1 06 
. 034 
. 042 

2.331 
.452 
. 091 
. 063 
. 023 
. 009 

2.593 
2.961 
.324 

t .963 
.378 
.4 03 
. 024 
. 022 
.583 

Kt-Exhaust 1, F 988.33 .564 531.30 
K2-Exhaust 2, F 1052.2 .549 566.79 
K3-Exhaust 3, F 1054.3 .735 567.96 
K4-Exhaust 4, F 1002.9 .657 539.41 
K5-Exhaust 5, F 1071 ,6 .629 577.55 
K6-Exhaust 6, F 996.35 .371 535.75 
K7-Exhaust Common, F 1119.6 .371 604.20 
Dry Bulb Temperature, . F 34.834 .303 29.352 
Wet Bulb Temperature, . F 76.370 . 1 16 24.650 
•Jl-Water In, F 162.30 . 147 72.337 
J2-Uater Out, F 171.39 .061 77.440 
J3-0i1 Sump, F 208.21 . 173 97.392 
J4-Fuel Inlet, F 89.752 .139 32.034 
J5-Air After Filter, F 101.19 . 192 38.433 
•J6-Intake Manifold, F 101.97 .061 38.870 
J7-Fuel Return, F 91.652 . 076 33.140 
Pi-Fuel, PSIG 65.154 .411 449.22 
P2-0il Gallery, PSIG 45.465 . 066 313.47 
P6-Ex Common, "H20G 8.915 .364 2.213 
P7-Air Aft Filt, "H20V 5.861 .271 1 ,453 
P3-Blowby, "H20G . 108 . 093 . 027 
PI1-Baro <Vent>, "Hg ABS 28.881 . 003 97.303 
Speed, RPM 1100.6 2.593 1100.6 
Load, Lb-Ft 536.73 2. 184 727.71 
Smoke, '/. 14.709 .324 14.709 
Fuel Flow, Lb/Hr 50.568 4.327 22.937 
Horsepower 112.48 .507 83.862 
Corrected Horsepower 120.05 .541 39.506 
BSFC, lb/hp-hr .450 . 039 .274 
Corrected BSFC .421 . 037 .256 
Relative Humidity 68.267 .533 68.267 
Reference Pressure, i nHg 28.450 96.343 



HAW HIGH SPEED DIESEL - CUMMINS NH220G                        FILE : CN1143 
yore : 130.2 mm 
Stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure ; 23.45 in-Hg 
Speed : It 01 RPM 
Load  : 536.7 lb-ft 
i-uelFlow: 50,6 lb/hr 
Brake Power : 112.51 bhp 
S3FC : .450 lb/bhp-hr 
Indicated Power : 15,33 kwVcyl 
Peak Pressure : 3.381 MPa 
Peak Rate of Pressure Rise: 710.7 kPa/deg 
Peak Heat Release Rate : 292.3 Joules/deg 
Cumulative Heat Release : 3263.86 Joules 
Apparent Combustion Efficiency : 65.7 '/. 
Indicated Thermal Efficiency ! 33.6 V. 
Brake Thermal Efficiency :            30.7 V. 
Ignition Delay : 1,2 degrees 
Centroid Phasing : 189,0 degrees 
Centroid Magnitude : 47,20 ü/degree 
Sensitivity : 26.8 degrees 
Premixed/Diffusion Ratio i              .04433 
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CUMMINS NH220 LOG SHEET 
TEST NO.,     FUEL^z DATEK.MPAGE_j^ 

Operotor     _<{r££6r:_ 
TTme 
Teat Hour 
Speed, RPM 
Lood. lb—ft     
Fuel Flow, Ib/hr 
Exh. Opacity, % 

l:3o 

sqj0O_ 
mi 
211 m»_ 

L&_ 

lft>° J3&. 
s/p.1tf2 Z9.Q 
%.& Uli 
k» Q-a 

TEMPERATURES, DEC F 
Exhouat Cyl. 1 
Exhoust Cyl. 2 

m Ute 
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Exhouat Cyl. 4 

Exhouat Cyl. 5 

Exhouat Cyl. 6 
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ML 
Exhouat Common 1 /33$ l74> ff SFS 
Woter In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
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%m 
tm. 

i& \iu> 
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/$.£> 
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% 

3«?J/W I 
CM 
M %a i 

tr> w m t •i 
fry p3e> V3f\ai? Wl v&JSL- 
^U\Wjj± m 11 L2J ]9¥ ! 

Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 

J0L 
2£1 
ey-s 

Fuel Pump 
Oil Gallery 

2£2_ 
SS.i1 

LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

11 
321 

2M 

15.0 

Uts \57-o 

&Z?'W-% 

\£L±&£ 

1± 
2UL 

JL 
QJL 

e> 

y&o 33Q 
£21 [S£A jina i 

or 
£L 

£> 
tiKfahtmnrtuM 
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&ZL 

JJ£Ö 
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370528.133650 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1170.2 1.076 632.33 .598 
K2-Exhaust 2, F 1259.9 .426 682.14 .237 
K3-Exhaust 3, F 1206.7 1.224 652.62 .680 
K4-Exhaust 4, F 1179.0 .240 637.24 .133 
K5-Exhaust 5, F 1197.1 .689 647.29 .383 
K6-Exhaust 6, F 1115.4 .608 601.89 .338 
K7-Exhaust Common, F 1230.1 .361 665.61 .200 
Dry   Bulb Temperatur«, F 83.928 .063 28.849 .035 
Wet Bulb Temperature, F 77.495 .098 25.275 .054 
J1-Water In, F 162.44 .092 72.468 .051 
J2-Water Out, F 169.12 .041 76.177 .023 
J3-0Ü Sump, F 230.73 .094 110.41 .052 
J4-Fuel Inlet, F 89.881 .112 32.156 .062 
J5-Air After Filter, F 98.980 .170 37.211 .094 
J6-Intake Manifold, F 99.734 .126 37.630 .070 
J7-Fuel Return, F 93.990 .136 34.439 .103 
Pi-Fuel, PSIG 124.19 1.723 856.24 11.879 
P2-0il Gallery, PSIG 54.742 .032 377.44 .220 
P6-Ex Common, "H20G 24.795 .350 6.170 .087 
P7-Air Aft Filt, "H20V 7.673 .364 1.909 .091 
PS-Blouby, "H20G .036 .025 .009 .006 
Pll-Baro <Vent), "Hg ABS   28.923 .002 97.945 .006 
Speed, RPM 2100.9 2.313 2100.9 2.313 
Load, Lb-Ft 468.71 3.651 635.48 4.949 
Smoke, '/. 20.036 .413 20.036 .413 
Fuel Flow, Lb/Hr 30.517 2.595 36.522 1.177 
Horsepower 187.50 1.451 139.79 1.082 
Corrected Horsepower 199.83 1.546 148.99 1.153 
BSFC, lb/hp-hr .429 .013 .261 .008 
Corrected BSFC .403 .012 .245 .007 
Relative Humidity 75.114 .449 75.114 .449 
Reference Pressure, inHg   28.359 96.034 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ! 
Crankanqle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1150 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

131 . 0 degrees 
23.36 i.n-Hg 
2101 RPM 
468.7 lb-ft 
30.5 lb/hr 
137.50 bhp 
.429 lb/bhp-hr 

23. 14 kwVcyl 
7.227 MPa 
566.9 kPa/deg 

203 , 1 Joules/deg 
3303.75 Joules 
79.3 ? / 
33.3 y. 
32. 1 ? ; 

3.6 degrees 
196.6 degrees 
40.13 J/degree 
32.0 degrees 

. 11358 



870528.134935 AL-15299-F AL-12920-L NH220 1 
K1-Exhaust 1, F 1162.6 1.531 628.10 .851 
K2-Exhaust 2, F 1251.1 .502 677.2? .279 
K3-Exhaust 3, F 1214.7 .351 657.03 .195 
K4-Exhaust 4, F 1192.7 .371 644.84 .484 
K5-Exhaust 5, F 1234.3 .802 668.23 .445 
K6-Exhaust 6, F 1131.1 .651 610.60 .362 
K7-Exhaust Common, F 1269.5 .812 687.51 .451 
Dry Bulb Temperature, F 84.139 .026 28.994 .014 
Wet Bulb Temperature, F 77.433 .023 25.241 .013 
J1-Uater In, F 162.37 .100 72.429 .056 
J2-Uater Out, F 169.87 .048 76.596 .027 
J3-0Ü Sump, F 226.96 .064 108.31 .035 
J4-Fuel Inlet, F 89.220 .094 31.789 .052 
J5-Air After Filter, F 100.01 .183 37.735 .102 
J6-Intake Manifold, F 101.02 .064 33.347 .036 
J7-Fuel Return, F 92.271 .084 33.484 .047 
Pi-Fuel, PSIG 113.52 1.642 782.72 11.321 
P2-0il Gallery, PSIG 54.286 .020 374.29 .136 
P6-Ex Common, "H20G 17.422 .791 4.335 .197 
P?-Air Aft Filt, "H20V 6.992 .548 1.740 .136 
P3-Blowby, "H20G .053 .031 .015 .008 
PI1-Baro <Venfc>, "Hg ABS   28.920 .004 97.936 .014 
Speed, RPM 1801.4 3.175 1801.4 3.175 
Load, Lb-Ft 515.60 5.072 699.05 6.87? 
Smoke, v. 16.643 .494 16.643 .494 
Fuel Flow, Lb/Hr 75.223 1.528 34,120 .693 
Horsepower 176.85 1.984 131.85 1.479 
Corrected Horsepower 138.63 2.116 140.64 1.573 
BSFC, lb/hp-hr .425 .012 .259 .007 
Corrected BSFC .399 .011 .243 .007 
Relative Humidity 74.026 .032 74.026 .082 
Reference Pressure, inHg   23.406 96.194 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G FILE CHI 152 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 deqrees 
23.41 in-Hg 
1301 RPM 
515.6 lb-ft 
75.2 lb/hr 
176.81 bhp 
.425 lb/bhp-hr 

25.79 kU/cyl 
7.682 MPa 
636.3 kPa/deg 

237.6 Joules/deg 
3433.92 Joules 
76 . 1 y. 
33.1 V. 
32.4 •/. 
3.3 degrees 
194.1 degrees 
42.13 J/degree 
29.3 degrees 

.109 08 



370523.135953 AL-15299-F AL-12920-L NH220                 1 
kl-Exhaust 1, F 364,2} .767 462.34     .426 
K2-Exhaust 2, F 960.19 1.386 515.66 1.043 
K3-Exhaust 3, F 897.93 1,828 481.07 1.015 
K4-Exhaust 4, F 882.37 1.904 472.43 1.058 
K5-Exhaust 5, F 362.98 t.839 461,66 1.022 
K6-Exhaust 6, F 822.32 1.300 439.34 1.000 
K7-Exhaust Common, F 894.94 1.947 479.41 1.081 
i>ry   Bulb Temperature, F 84.245 .055 29.025     .030 
Wet Bulb Temperature, F 77.226 .005 25.125     .003 
..II-Water In, F 164.78 .071 73.769     .039 
J2-Water Out, F 169,39 .043 76.327     .024 
J3-0il Sump, F 221.04 .246 105.02     ,136 
J4-Fuel Inlet, F 88.829 .058 31.572     .032 
J5-Air After Filter, F 93.477 .118 36.931     .066 
J6-Intake Manifold, F 99.232 .129 37.379     .072 
J7-Fuel Return, F 90.906 .113 32.725     .063 
P1-Fuel, PSIG 55.866 .471 385.18 3.248 
P2-0il Gallery, PSIG 55.341 .033 381.57     .230 
P6-Ex Common, "H20G 13.831 .529 3.442     .132 
P7-Air Aft Filt, "H20V 7.016 .520 1.746     .129 
P8-Blowby, "H20G .065 .048 .016     .012 
P11-Baro <Vent>, "Hg ABS   28.920 .003 97.933     .010 
Speed, RPM 1799.5 2.959 1799.5 2.959 
Load, Lb-Ft 365.08 6.626 494.97 3.934 
Smoke, X 1.551 .175 1.551     .175 
Fuel Flow, Lb/Hr 49.801 4.383 22.539 1.988 
Horsepower 125.08 2.392 93.260 1.783 
Corrected Horsepower 133.20 2.547 99,309 1.399 
BSFC, lb/hp-hr .398 .034 .242 .020 
Corrected BSFC .374 .032 .227 .019 
Relative Humidity 73.103 .189 73.103 .189 
Reference Pressure, inHg   28.404 96.136 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ■■ 
Reference Pressure   ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CHI 1-54 
130.2 mm 
152.4 mm 
12169, ,7   cc 
15,5   to   1 

19   BTDC 
131 .0 degrees 
28.4 0 in-Hg 
1300   RPM 
365. 1 lb-ft 
49.3 lb/hr 

125.13   bhp 
.398 lb/bhp-hr 

18.96 kW/cvl 
6.443 MPa 
430.3 kPa/deg 

170. 5   Joules/deq 
2453.34   Joules 
82.1    Ji t 

42.3   Ji t 

34,7   Ji 
7.3   c legrees 

192.5 degrees 
31 .75 J/degree 
24.3   c leqrees 

.295 •27 



870523.141152 AL-15299-F AL-12920-L NH220                 1 
K.l-Exhaust 1, F 707,95 .401 375.53     .223 
K2-Exhaust 2, F 775.05 .585 412.31     .325 
K3-Exhaust 3, F 729.30 .411 337.39     .228 
K4-Exhaust 4, F 712.83 .533 373.24     .296 
K5-Exhaust 5, F 693.65 .292 370.36     .162 
K6-Exhaust 6, F 653.97 .423 345,54     .235 
K7-Exhaust Common, F 714.00 .459 378.39     .255 
Dry Bulb Temperature, F 84.817 .122 29.343     .063 
Wet Bulb Temperature, F 77.34 0 .035 25.189     .02 0 
J1-Uater In, F 165.99 .084 74.437     .047 
J2-tdater Out, F 168.95 .031 76.032     .017 
J3-0il Sump, F 213.87 .146 101.04     .081 
J4-Fuel Inlet, F 83,391 .017 31.323     .009 
J5-Air After Filter, F 98.223 .225 36.791     .125 
J6-Intake Manifold, F 99.009 .065 37.227     .036 
J7-Fuel Return, F 89.833 .029 32.129     .016 
Pi-Fuel, PSIG 37.526 .472 258.73 3.253 
P2-0il Gallery, PSIG 56.791 .147 391.56 1.011 
P6-Ex Common,' "H20G 12.738 .684 3.170     ,170 
P7-Air Aft Filt, "H20V 6.923 .469 1.723     .117 
P8-Blouby, "H20G .078 .037 .019     .009 
PI1-Baro <Vent>, "Hg ABS   28.917 .003 97.923     .011 
Speed, RPM 1800.0 2.692 1800.0 2.692 
Load, Lb-Ft 267.45 4.820 362.60 6.534 
Smoke, '/. -.298 .101 -.299     .101 
Fuel Flow, Lb/Hr 37.443 1.160 16.934     .526 
Horsepower 91.662 1.742 63.341 1.299 
Corrected Horsepower 97.591 1.855 72.761 1.383 
BSFC, lb/hp-hr .409 .013 .249     .011 
Corrected BSFC .384 .017 .234     .010 
Relative Humidity 71.657 .349 71.657     ,349 
Reference Pressure, inHg   28.407 96.198 



HRVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE : CM 156 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankanqle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffus ion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

1 SI .0 deqrees 
28.41 in-Hg 
1300 RPM 
267.5 lb-ft 
37.4 lb/hr 
91 .68 bhp 
.403 lb/bhp-hr 

14.89 kUI/cyl 
5.755 MPa 
384.9 kPa/deg 

133.9 Joules/deq 
1907.27 Joules 
84.9 V. 
44,2 V. 
33.8 '/. 
9.0 degrees 
191.1 degrees 
26.67 J/degree 
21.0 deqrees 

.42332 



S70523.142601 AL-15299-F AL-12920-L NH220                 1 
Ki-Exhaust 1, F 509.08 1.542 265.05 .85? 
K2-Exhaust 2, F 536.03 2.415 280.02 1,342 
K3-Exhaust 3, F 526.76 1.390 274.87 ,772 
K4-Exhaust 4, F 501.31 1.532 260.73 .851 
K5-Exhaust 5, F 492.35 1.749 255.75 .972 
K6-Exhaust 6, F 444.16 1.865 228.98 1.036 
K7-Exhaust Common, F 490.70 1.373 254.33 .766 
Dry Bulb Temperatur«, F 34.998 .171 29.443 .095 
(Jet Bulb Temperature, F 77.420 .032 25.233 .018 
J1-Water In, F 168.90 .117 76.057 .065 
J2-Uater Out, F 170.34 .092 76.856 .051 
J3-0il Sump, F 207.49 .131 97.496 .073 
J4-Fuel Inlet, F 87,684 .037 30.936 .021 
J5-Air After Filter, F 97.450 .259 36.361 .144 
J6-Intake Hanifold, F 98.525 .059 36.958 .033 
J7-Fuel Return, F 87.954 .033 31.035 .013 
Pi-Fuel, PSIG 19.712 .336 135.91 2.318 
P2-0il Gallery, PSIG 57.938 .035 399.47 ,243 
P6-Ex Common, »H20C 9.010 .543 2.242 ,135 
P?-Air Aft Filt, "H20V 7.161 .504 1.782 .125 
PS-Blowby, "H20G .052 .070 .013 .017 
Pll-Baro <Vent>, "Hg ABS   28.911 .004 97.905 .014 
Speed, RPM 1798.5 3.335 1793.5 3.335 
Load, Lb-Ft 132.79 6.536 180.03 8.930 
Smoke, V. .924 .100 .924 .100 
Fuel Flow, Lb/Hr 22.261 .759 10.098 .344 
Horsepower 45.473 2.282 33.904 1.702 
Corrected Horsepower 48.393 2.429 36.08 0 1.311 
BSFC, lb/hp-hr .490 .026 .298 .016 
Corrected BSFC .461 .025 .230 .015 
Relative Humidity 71.360 .545 71.360 .545 
Reference Pressure,    inHg   28.385 96.121 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G                      FILE : CHI 158 
Sore : 13 0.2 mm 
Stroke ; 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankanqle Offset : 191.0 degrees 
Reference Pressure : 23.39 in-Hq 
Speed : 1799 RPM 
Load  : 132.8 lb-ft 
Fuel Flow ; 22.3 lb/hr 
Brake Power : 45.49 bhp 
SSFC : .490 lb/bhp-hr 
Indicated Power : 8,93 kW/cyl 
Peak Pressure : 5.030 MPa 
Peak Rate of Pressure Rise: 223.8 kPa/deg 
Peak Heat Release Rate : 71.2 Joules/deg 
Cumulative Heat Release : 1183.69 Joules 
Apparent Combustion Efficiency ; 38.4 V. 
Indicated Thermal Efficiency : 44.7 V. 
Brake Thermal Efficiency :             28.2 V. 
Ignition Delay : 10,6 degrees 
Centroid Phasing : 189.5 degrees 
Centroid Magnitude : 19.22 J/degree 
Sensitivity : 17.9 degrees 
Premixed/Diffusion Ratio s              .59039 



370528.143455 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 373.35 .739 189.64 .41 1 
K2-Exhaust 2, F 378.71 .392 192.62 .218 
K3-Exhaust 3, F 395.28 1 .235 201.32 .636 
K4-Exhaust 4, F 389.56 .849 198.65 .472 
K5-Exhaust 5, F 374.36 .352 190.43 . 196 
K6-Exhaust 6, F 319.86 .480 159.92 .267 
K7-Exhaust Common, F 369.43 .519 187.46 .283 
Dry Bulb Temperature, F 36.t72 .092 30.095 . 051 
Wet Bulb Temperature, F 78.464 . 043 25.813 . 024 
Jl-Water In, F 170.62 . 1 12 77.010 . 062 
J2-ldater Out, F 171.21 . 071 77.340 . 040 
J3-0il Sump, F 205.16 . 047 96.200 . 026 
J4-Fuel Inlet, F 37.387 . 083 30.770 . 046 
J5-Air After Filter, F 97.5 02 , 105 36.39 0 . 058 
J6-Intake Manifold, f 99.506 . 124 37.503 . 069 
J7-Fuel Return, F 87.504 . 047 30.836 . 026 
Pt-Fuel, PSIG 11.111 . 065 76.603 .449 
P2-0il Gallery, PSIG 58.302 . 029 401.98 . 199 
P6-Ex Common, "H20G 6.898 .281 1 .7\? . 07 0 
P7-Air Aft Filt, "H20V 7.230 .525 1 .799 . 131 
P8-Blowby, -H20G . 104 . 042 . 026 . 01 0 
PI1-Baro CVent), "Hg ABS 28,9 08 . 004 97.893 . 015 
Speed, RPM 1799.5 3.618 1799.5 3.618 
Load, Lb-Ft 4 0.351 3. 1 01 54.708 4.205 
Smoke, "A .416 . 060 ,416 . 060 
Fuel Flow, Lb/Hr 13.757 .389 6.240 . 177 
Horsepower 13.826 1 . 067 10.308 .795 
Corrected Horsepower 14.733 1 . 137 10.984 .848 
BSFC, lb/hp-hr 1 .000 . 070 .608 . 042 
Corrected BSFC .938 . 065 .571 . 040 
Relative Humidity 71.254 .349 71.254 .349 
Reference Pressure, i nHg 28.376 96.092 



NAVY HIGH SPEED DIESEL - CUMMINS NH220Ü FILE CH116 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.38 in-Hq 
1800 RPM 
40.3 lb-ft 
13.8 lb/hr 
13.33 bhp 

lb/bhp-hr 
kU/cyl 
MPa 
kPa/deg 
,3 Joules/deg 

Joules 

.993 
4.31 

4.6 08 
136.7 

46 
631.133 
76.2 V. 
34.7 V. 
13.8 V. 
12.0 degrees 
189.4 degrees 
13.05 J/degree 
16.4 degrees 

.73107 



yp-0523. 144805 AL~152< 39-F AL-12920-L NH 220 1 
Kl-Exhaust 1, F 1124.1 .657 6 06.72 .365 
K2-Exhaust 2, F 1202.3 1 .219 650.18 .677 
K3-Exhaust 3, F 1185.6 1 . 062 640,90 .590 
K4-Exhaust 4, F 1152.5 1 .449 622,53 .305 
K5-Exhaust 5, F 1212.7 .809 655.95 .449 
K6-Exhaust 6, F 1103.7 1 . 115 595.40 .619 
K7-Exhaust Common, F 1268.7 1 .239 687.06 .633 
Dry Bulb Temperature, , F 86-674 . 120 30.375 . 067 
Wet Bulb Temperature, , F 78.860 . 073 26.033 , 041 
J1-Water In, F 162.63 . 061 72.601 . 034 
J2-Uater Out, F 170.60 . 047 76.999 . 026 
J3-0i1 Sump, F 209.64 .218 98.639 . 121 
J4-Fuel Inlet, F 89.882 . 065 32.157 . 036 
J5-Air After Filter, F 99.667 .284 37.593 . 153 
J6-Intake Manifold, F 100.94 .093 38.3 02 . 052 
J7-Fuel Return, F 92.255 . 044 33.475 . 025 
Pi-Fuel, PSIG 98.897 1 .277 681.87 3,803 
P2-0il Gallery, PSIG 55.990 .029 386.04 .201 
P6-Ex Common, "H20G 13.320 .774 3.315 . 193 
P7-Air Aft Filt, "H20V 6.262 .217 1 .558 . 054 
P8-Blouby, "H20G . 091 . 017 . 023 . 004 
PI1-Baro <Vent>, "Hg ABS 28.901 . 0 02 97.371 . 003 
Speed, RPM 1500.1 2 .111 1500.1 2.111 
Load, Lb-Ft 546.41 2 .523 740.82 3.420 
Smoke, V. 17.963 .573 17.963 .573 
Fuel Flow, Lb/Hr 68.32! 1 .641 30.990 .744 
Horsepower 156.06 .600 116.36 .447 
Corrected Horsepower 166.73 i .641 124.31 .478 
BSFC, lb/hp-hr .438 .010 .266 . 006 
Corrected BSFC .410 i . 010 .249 . 006 
Relative Humidity 71.038 ,211 71.033 .21 1 
Reference Pressure, i nHg 28.441 96.311 



NAVY HIGH SPEED DIESEL - CUMMINS NH220C 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
B3FC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILfc : CHIi 62 
130,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.44 in-Hg 
1500 RPM 
546.4 lb-ft 
63.3 lb/hr 
156.05 bhp 
.438 lb/bhp-hr 

21 .62 kwVcyl 
3.171 MPa 
771.1 kPa/deg 

312.7 Joules/deq 
3423.15 Joules 
69.6 V. 
35.1 •/. 
31.5 V. 

.6 degrees 
191.5 degrees 
46.63 J/degree 
29.9 degrees 

.02101 



370528.145742 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1064.0 .465 573.32 .258 
K2-Exhaust 2, F 1142.5 .769 616.94 .427 
K3-Exhaust 3, F 1136.2 .570 613.44 .317 
K4-Exhaust 4, F 1096.0 1.135 591.11 .631 
K5-Exhaust 5, F 1161.3 .582 627.41 .323 
K6-Exhaust 6, F 1068.4 .557 575.79 .3 09 
K7-Exhaust Common, F 1220.8 1.484 660.43 .324 
Dry Bulb Temperature, F 85.639 .064 29.800 .035 
Wet Bulb Temperature, F 77.343 .069 25.468 .039 
J1-Water In, F 162.00 .153 72.221 .085 
J2-Uater Out, F 170.97 .110 77.204 .061 
J3-0Ü Sump, F 209.41 .047 98.560 .026 
J4-Fuel Inlet, F 89.395 .080 31.886 .044 
J5-Air After Filter, F 99.030 .189 37.239 .105 
J6-Intake Manifold, F 100.65 .117 38.140 .065 
J7-Fuel Return, F 91.741 .086 33.190 .048 
Pi-Fuel, PSIG 85.167 .615 537.21 4.239 
P2-0il Gallery, PSIG 52.674 .025 363.13 .176 
P6-Ex Common, "H20G 12.649 .459 3.148 .114 
P7-Air Aft Filt, "H20V 6.077 .132 1.512 .045 
P3-Blowby, "H20G .101 .048 .025 .012 
Pll-Baro <Vent>, "Hg ABS   28.894 .001 97.845 .004 
Speed, RPM 1300.6 2.703 1300.6 2.703 
Load, Lb-Ft 554.90 2.264 752.34 3.070 
Smoke, '/. 25.223 .727 25.223 .727 
Fuel Flow, Lb/Hr 60.587 .716 27.432 .325 
Horsepower 137.41 .691 102.45 .515 
Corrected Horsepower 146.59 .737 109.29 ,55 0 
ESFC, lb/hp-hr .441 .005 .268 .003 
Corrected BSFC .413 .005 .251 .003 
Relative Humidity 70.797 .325 70.797 .325 
Reference Pressure, inHg   28.447 96.331 



HAVY HIGH SPEED DIESEL - CUMMINS HH22ÜÜ                        FILE : CHI 164 
Bore    : 130.2 mm 
Stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15,5 to 1 
Injection Timing : 19 BTDC 
Crankanqle Offset : 541.0 degrees 
Reference Pressure ! 28.45 in-Hg 
Speed : 1301 RPM 
Load  : 554.9 lb-ft 
Fuel Flow : 6 0.6 lb/hr 
Brake Power : 137.46 bhp 
BSFC : .441 lb/bhp-hr 
Indicated Power : 19.07 kwVcyl 
Peak Pressure : 8.409 MPa 
Peak Rate of Pressure Rise: 741.8 kPa/deg 
Peak Heat Release Rate ! 303.8 Joules/deq 
Cumulative Heat Release : 3453.25 Joules 
apparent Combustion Efficiency : 63.6 V. 
Indicated Thermal Efficiency : 34.9 V. 
Brake Thermal Efficiency :             31.3 'A 
Ignition Delay : .9 degrees 
Centroid Phasing : 190.1 degrees 
Centroid Magnitude : 47.65 J/degree 
Sensitivity : 28,2 degrees 
Premixed/Diffusion Ratio :               .03110 



870528.150819 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 985.99 .683 530.00 .380 
K2-Exhaust 2, F 1049.8 .979 565.46 .544 
K3-Exhaust 3, F 1048.7 .465 564.86 .258 
K4-Exhaust 4, F 999.29 .645 537.38 .358 
K5-Exhaust 5, F 1068.1 .618 575.63 .343 
K6-Exhaust 6, F 994.51 .667 534.73 .371 
K7-Exhaust Common, F 1115.2 .470 601.78 .261 
Dry Bulb Temperatur«, F 86.154 .137 30.036 ,076 
Wet Bulb Temperature, F 78.347 .063 25.743 .038 
J1-Water In, F 160.72 .103 71.512 .057 
J2-Water Out, F 170.04 .085 76.690 .047 
■J3-0Ü Sump, F 206.25 .154 96.806 .036 
J4-Fu«l Inlet, F 89.271 .047 31.317 .026 
J5-Air After Filter, F 99.936 .107 37.742 .060 
J6-Intake Manifold, F 100.94 .153 38.302 .085 
J7-Fuel Return, F 90.846 .043 32.692 .027 
P1-Fuel, PSIG 65.109 .456 448.91 3.141 
P2-0Ü Gallery, PSIG 46.409 .066 319.98 .454 
P6-Ex Common, "H20G 9.038 .412 2.249 .103 
P7-Air Aft Filt, "H20V 5.577 .219 1.338 .055 
P8-Blowby, "H20G .030 .106 .008 .026 
P11-Baro <Vent), "Hg ABS   28.895 .002 97.850 .003 
Speed, RPM 1100.7 3.018 1100.7 3.013 
Load, Lb-Ft 537.81 1.167 729.17 1.532 
Smoke, '/. 23.043 .438 23.043 .433 
Fuel Flow, Lb/Hr 50.737 2.258 23.014 1.024 
Horsepower 112.71 .329 84.035 .245 
Corrected Horsepower 120.40 .351 89.768 .262 
BSFC, lb/hp-hr .450 .020 .274 .012 
Corrected BSFC .421 .019 .256 .011 
Relative Humidity 70.912 .421 70.912 ,421 
Reference Pressure, inHg   23.485 96.461 



rJAVY HIGH SPEED DIESEL - CUMMINS NH22QG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
Deer u -j n w  • 

Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1166 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

181 . 0 degrees 
23, 49 in-Hg 
1101 RPM 
537.8 lb-ft 
50.7 lb/hr 

1 12.74 bhp 
.450 lb/bhp-hr 

15. 19 kwVcyl 
3.408 MPa 
718. 1 kPa/deg 

3 02. 3 Joules/deg 
3248.60 Joules 
65.3 V. 
33.3 a ; 

3 0.7 V; 
1.1 degrees 

139. 1 degrees 
43.53 J/degree 
27. 0 c legrees 

. 04052 
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870529.103620 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1170.3 1.153 632.41 .641 
K2-Exhaust 2, F 1264.3 .715 684.59 .397 
K3-Exhaust 3, F 1219.7 .536 659.35 .325 
K4-Exhaust 4, F 1197.2 .894 647.31 .497 
K5-Exhaust 5, F 1206.2 .851 652.33 .473 
K6-Exhaust 6, F 1124.0 .548 606.68 .304 
K7-Exhaust Common, F 1239.8 .490 671.00 .272 
Dry Bulb Temperature, F 72.056 .104 22.253 .053 
wet Bulb Temperature, F 67.609 .027 19.733 .015 
J1-Uater In, F 162.97 .072 72.763 .040 
J2-Water Out, F 169.26 .056 76.253 .031 
J3-0il Sump, F 229.75 .153 109.86 .085 
J4-Fuel Inlet, F 87.007 .079 30.559 .044 
J5-Air After Filter, F 101.73 .172 38.767 .096 
J6-Intake Manifold, F 105.64 .157 40.912 .087 
J7-Fuel Return, F 90.685 .097 32.603 .054 
P1-Fuel, PSIG 125.76 1.692 867.05 11.669 
P2-0il Gallery, PSIG 55.224 .029 380.76 .203 
P6-Ex Common, "H20G 24.708 .422 6.148 .105 
P7-Air Aft Filt, "H20V 7.011 .257 1.745 .064 
P8-Blowby, "H20G .214 .040 .053 .010 
PI 1-Baro <Vent>.. "Hg ABS   28,966 .003 98.091 .010 
Speed, RPM 2102.1 1.634 2102.1 1.634 
Load, Lb-Ft 466.77 5.212 632.36 7.066 
Smoke, 'A 19.647 .458 19.647 .453 
Fuel Flow, Lb/Hr 82.774 1.760 37.546 .798 
Horsepower 186.83 2.043 139.29 1.523 
Corrected Horsepower 197.56 2.160 147.29 1.611 
BSFC, lb/hp-hr .443 .011 .270 .007 
Corrected BSFC .419 .010 .255 .006 
Relative Humidity 79.837 .369 79.837 .369 
Reference Pressure, inHg   28.451 96.345 



NAVY HIGH SPEED DIESEL CUMMINS NH22ÜÜ I- ILfc CN1163 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.45 in-Hg 
2102 RPM 
466.8 lb-ft 
32.3 lb/hr 
136.33 bhp 
.443 lb/bhp-hr 

28.19 kwVcyl 
7. 198 MPa 
545.6 kPa/deg 

194.6 Joules/deg 
3304.23 Joules 
77.6 V. 
37.3 y. 
31.1 '/. 
3.5 degrees 
196,3 degrees 
37.00 J/degree 
32.2 degrees 

.11007 



370529.105541 AL-15299-F i &L-12920-L NH; 220 1 
Kl-Exhaust 1, F 1164. t .668 628.94 .371 
K2-Exhaust 2, F 1247.4 .737 675.21 .410 
K3-Exhaust 3, F 1221.4 .51 1 66 0.77 .284 
K4-Exhaust 4, F 1196.6 .444 647.02 .247 
K5-Exhaust 5, F 1230.1 .643 665.59 .357 
K6-Exhaust 6, F 1131.4 .300 610.73 ,445 
K7-Exhaust Common, F 1263.3 .482 634.31 .263 
Dry Bulb Temperature, F 71.811 .302 22. 117 . 168 
Wet Bulb Temperature, F 67.563 . 118 19.757 . 065 
J1-Water In, F 162.87 .110 72.704 . 061 
J2-Water Out, F 170.21 . 067 76.731 . 037 
J3-0il Sump, F 227.21 . 065 108.45 . 036 
J4-Fuel Inlet, F 89.361 . 023 31 .867 . 013 
J5-Air After Filter, F 103.17 . 172 39.541 . 095 
J6-Intake Manifold, F 106.29 . 162 41.274 . 090 
J7-Fuel Return, F 92.636 . 044 33.686 . 025 
P1-Fuel, PSIG 110.87 1 .731 764.41 12.232 
P2-0il Gallery, PSIG 54.306 . 017 374.43 .118 
P6-Ex Common, "H20G 18.232 .623 4.549 , 155 
P7-Air Aft Filt, "H20V 5.749 .513 1 .431 . 128 
P8-Blowby, "H20G . 152 . 046 . 033 . 01 1 
P11-Baro <Vent>, "Hg ABS 29.015 . 004 98.256 . 015 
Speed, RPM 1801.3 1 .497 1801.3 1 .497 
Load, Lb-Ft 514.97 5 .401 693.21 7.322 
Smoke, '/. 13.271 .478 13.271 .473 
Fuel Flow, Lb/Hr 74.911 2 . 1 16 33.979 .96 0 
Horsepower 176.63 1 .893 131.69 1.411 
Corrected Horsepower 186.69 2 .001 139.19 1 .492 
BSFC, lb/'hp-hr .424 .012 .253 . 007 
Corrected BSFC .401 .01 1 .244 . 007 
Relative Humidity 80.635 1 . 037 30.635 1 . 037 
Reference Pressure, inHg 28.592 96.824 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG FILE : CN117Ü 
Bore : 

DIESEL - - CUMMINS NH22ÖG 
130,2 mm 
152.4 mm 
12169.7 cc 

o : 15.5 to 1 

Stroke : 
Displacement ; 
Compression Ratio 
Injection Timing : 19 BTDC 
Crankangle Offset : 131.0 degrees 
Reference Pressure : 23.59 in-Hg 
Speed ; 1301 RPM 
Load  : 515.0 lb-ft 
Fuel Flow ; 74.9 lb/hr 
Brake Power : 176.60 bhp 
BSFC : .424 lb/bhp~hr 
Indicated Power : 25.16 kwVcyl 
Peak Pressure : 7.666 MPa 
Peak Rate of Pressure Rise: 613.5 kPa/deg 
Peak Heat Release Rate : 223.4 Joules/deg 
Cumulative Heat Release : 3350.33 Joules 
Apparent Combustion Efficiency : 74.5 V. 
Indicated Thermal Efficiency : 37,3 V. 
Brake Thermal Efficiency : 32.5 V. 
Ignition Delay : 3.3 degrees 
Centroid Phasing : 193.3 degrees 
Centroid Magnitude : 39.51 J/degree 
Sensitivity : 29.5 degrees 
Premixed/Diffusion Ratio : .11190 



370529.110715 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1135.3 .500 612.93 .278 
K2-Exhaust 2, F 1210.1 .607 654.51 .337 
K3-Exhaust 3, F 1204.2 .473 651,20 .263 
K4-Exhaust 4, F 1177.1 .626 636,19 ,348 
K5~Exhaust 5. F 1222.3 .662 661.29 .368 
K6-Exhaust 6, F 1119.1 .540 603.94 .300 
K7-Exhaust Common, F 1279.4 .398 692.98 .221 
Dry Bulb Temperature, F 70.935 .293 21.658 ,163 
biet Bulb Temperature, F 67.320 .086 19.622 .048 
,11-Uater In, F 163.05 .083 72.806 .046 
J2-Uater Out, F 171.63 .032 77.571 .046 
J3-0il Sump, F 221.47 .322 105.26 .179 
J4-Fuel Inlet, F 90.254 .516 32.363 .287 
J5-Air After Filter, F 103.16 .264 39.534 .147 
J6-Intake Manifold, F 103.24 .059 39.578 .033 
J7-Fuel Return, F 92.223 .033 33.457 .018 
P1-Fuel, PSIG 98.517 1.850 679.25 12.757 
P2-0il Gallery, PSIG 52.613 .068 362.76 .463 
P6-Ex Common, "H20G 15.608 .650 3.884 .162 
P7-Air Aft Filt, MH20V 4.033 .295 1.004 .073 
P8-Blowby, "H20G .162 .037 .040 .009 
P11-Baro <Vent>, "Hg ABS   29.056 .003 98.393 .010 
Speed, RPM 1500.6 2.074 1500.6 2.074 
Load, Lb-Ft 551.05 2.915 747.12 3.953 
Smoke, V. 12.625 .579 12.625 .579 
Fuel Flow, Lb/Hr 63.877 1.667 31.242 .756 
Horsepower 157.44 .676 117.39 .504 
Corrected Horsepower 166.18 .713 123.90 .532 
eSFC, lb/hp-hr .437 .011 .266 .007 
Corrected BSFC .414 .010 .252 .006 
Relative Humidity 83.002 .895 33.002 .895 
Reference Pressure, inHg   23,759 97.339 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN1 1'72 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ! 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffus ion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

1 St.0 degrees 
28.76 in-Hg 
1501 RPM 
551.1 lb-ft 
63.9 lb/hr 
157.5 0 bhp 
.437 lb/bhp-hr 

21.75 kwVcyl 
3.237 MPa 
726.5 kPa/deg 

294 .3 Joules/deg 
3433.70 Joules 
69.2 V. 
35.1 V. 
31 .5 V. 

.7 degrees 
191.2 degrees 
45.50 ü/degree 
29.5 degrees 

.02371 



870529.112757 AL-15299-F AL-12920-L NH220 1 
kl-Exhaust 1, F 1064.2 1 . 152 573.43 .64 0 
K2-Exhaust 2, F 1146.9 1 .389 619.37 .772 
K3-Exhaust 3, F 1150.1 .649 621.18 .36 0 
K4-Exhaust 4, F 1113.3 .732 601.02 .407 
K5-Exhaust 5, F 1164.7 .528 629.27 .293 
K6-Exhaust 6, F 1077.1 1 . 012 530.64 .562 
K7-Exhaust Connon, F 1221.6 .670 660.87 .372 
Dry Bulb Temperature, F 73.062 .093 22.312 . 051 
Wet Bulb Temperature, F 67.957 . 005 19.976 . 003 
J1-Uater In, F 1 61 . 75 . 134 72.034 . 075 
J2-Water Out, F 170.68 . 116 77.046 . 065 
J3-0il Sump, F 213.50 . 085 100.33 . 047 
J4-Fuel Inlet, F 9 0.082 . 061 32.263 . 034 
J5-Air After Filter, F 97.930 . 130 36.628 , 072 
J6-Intake Manifold, F 101.57 . 052 38.649 . 029 
J7-Fuel Return, F 92.603 . 089 33.668 . 049 
P1-Fuel, PSIG 85.718 .534 591.01 3.683 
P2-0iI Gallery, PSIG 50.927 .051 351.13 .352 
P6-Ex Common, **H20G 13.837 .406 3.443 . 101 
P7-Air Aft Filt, "H20V 4.214 .223 1 .049 . 055 
P3-Blowby, "H20G . 007 . 052 .002 . 013 
Pll-Baro <Vent>, "Hg ABS 29.019 . 002 98.270 . 007 
Speed, RPM 1300.3 2.843 1300.3 2.348 
Load, Lb-Ft 558.35 2. 058 757.02 2.791 
Smoke, "A 14.025 .574 14.025 .574 
Fuel Flow, Lb/Hr 60.641 .975 27.506 .442 
Horsepower 138.24 .458 103.07 .341 
Corrected Horsepower 145.41 .482 108.41 .359 
BSFC, lb/hp-hr .439 . 006 .267 . 004 
Corrected BSFC .417 . 006 .254 . 004 
Relative Humidity 77.294 .356 77.294 .356 
Reference Pressure, inHg 28.709 97.221 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0C 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILt CN1i74 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 1 to 1 
19 BTDC 

131.0 degrees 
28.71 in-Hg 
1300 RPM 
553. 4 lb-ft 
60.6 lb/hr 
133.22 bhp 
.433 lb/bhp-hr 

18.74 kwVcyl 
3.439 MPa 
775.9 kPa/deg 

325 .1 Joules/deq 
3354.49 Joules 
66.6 ? / 
34.3 ? f 

31.5 ? / 
.9 degrees 

139.5 degrees 
48.98 J/degree 
27.5 degrees 

.03436 



yruoz?. l MOU4 HL-ioiiyy-j- i HL-li.'VÜÜ-L NHÜÜU 1 
K1-Exhaust 1, F 986.75 .391 530.41 .217 
K2-Exhaust 2, F 1060.6 .469 571.47 .261 
K3-Exhaust 3, F 1052.9 .965 567.16 .536 
K4-Exhaust 4, F 1011 .5 .570 544.14 .317 
K5-Exhaust 5, F 1072.6 .537 578.09 .298 
K6-Exhaust 6, F 997.50 .530 536.39 .294 
K7-Exhaust Co«»on, F 1113.0 .36 0 603.32 .200 
Dry Bulb Temperature, F 73.843 . 153 23.246 . 085 
Wet Bulb Temperature, F 68.696 . 048 20.387 . 026 
J1-Uater In, F 161.62 . 091 72.011 . 051 
J2-Uater Out, F 171.01 . 126 77.229 .07 0 
J3-0il Sump, F 209.90 .097 98.833 . 054 
J4-Fuel Inlet, F 92.793 .028 33.774 .016 
J5-Air After Filter, F 102.24 . 088 39.022 . 049 
J6-Intake Manifold, F 104.35 . 049 40.197 . 027 
J7-Fuel Return, F 94.253 . 069 34.585 . 038 
Pi-Fuel, PSIG 64.822 .383 446.93 2.64 0 
P2-0Ü Gallery, PSIG 45.515 . 017 313.82 . 1 16 
P6-Ex Common, "H20G 10.979 .398 2.732 . 099 
P7-Air Aft Filt, "H20V 3.657 .276 .910 . 069 
P8-Blowby, "H20G . 081 . 108 .020 . 027 
Pll-Baro <Vent), "Hg ABS 29.028 . 001 98.301 . 005 
Speed, RPM 1 101 .5 3.254 1101.5 3.254 
Load, Lb-Ft 536.97 1 .64 t 728.03 2.225 
Smoke, V. 14.468 .597 14.468 .597 
Fuel Flow, Lb/Hr 49.777 1 .529 22.578 .694 
Horsepower 112.62 .551 83.968 .41 1 
Corrected Horsepower 1 1 8.96 .582 38.690 .434 
BSFC, lb/hp-hr .442 . 014 .269 . 009 
Corrected BSFC .418 . 014 .255 . 003 
Relative Humidity 77.339 .452 77.339 .452 
Reference Pressure, inHg 28.759 97.390 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE : CN1176 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ! 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

OG 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

131 .0 degrees 
23.76 in-Hg 
1102 RPM 
537. 0 lb-ft 
49.3 lb/hr 

1 12.63 bhp 
.442 lb/bhp-hr 

17.59 kW/cyl 
8.36 0 MPa 
524.2 kPa/deg 

190, 8 Joules/de 
3413.46 Joules 
69.9 ? / 
39,2 J > 

31 .2 V. 
1.2 degrees 

133. 1 degrees 
47.96 J/degree 
20.3 c iegrees 

.05957 



CUMMINS NH220 LOG SHEET 
TEST NO.   /   FUEL^j DATE^j7PAGE    g 
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CUMMINS NH220 LOG SHEET 
TEST NO.j_ FUEL^ DATE*».^ PAGET j 

.) 

Operator          ^c^ 

&& Time //.<?f 
Test Hour 
Speed, RPM }3o0 f/<X> 
Load, lb—ft .tftfj JW 
Fuel Flow, lb/hr 67. fc Sö,3 
Exh. Opacity, % l(,o tfo 

TEMPERATURES, DEC F 

Exhoust Cyl. 1 IM <fr$ 
Exhaust Cyl. 2 US') /£>& 
Exhaust Cyl. 3 (&7 ti*( 
Exhaust Cyl. 4 IßH (apt 
Exhaust Cyl. 5 M$ ftfl 
Exhaust Cyl. 6 1*1% i*>7 
Exhoust Common Mb 1W 
Water In Iß ia 
Water Out I7S ni 
Oil Sump W Qft 
Fuel if ?7 
Inlet Air /fisr let 
Wet Bulb 77 f JJC 

• 

Dry Bulb 7TS %o 

PRESSURES, PSIG 
Fuel Pump til* ^f.ö 
Oil Gallery m ¥34 
LOW PRESSURES 

Intake Vac, in.water i>f /./ 
Exh. Comm., in.Water IL 6 ßö 

Blowby, in.water b 0 
Barometer, in.Hg Wf #/f 



370604.085853 AL-15299-F AL-12920-L NH220 1 
kl-Exhaust 1, F 1158.6 .648 625.91 .36 0 
K2-Exhaust 2, F 1250.3 .371 676.84 .2 06 
K3-Exhaust 3, F 1213.5 1 . 097 656.41 .609 
K4-Exhaust 4, F 1187.6 .569 641.99 .316 
K5-Exhaust 5, F 1195.1 .300 646.19 . 166 
K6-Exhaust 6, F 1111.4 .485 599.65 .269 
K7-Exhaust Common, F 1227.1 .286 663.95 . 159 
Dry Bulb Temperature, F 74.751 . 067 23.750 .037 
Wet Bulb Temperature, F 72.3 02 . 041 22.390 .023 
J1-Uater In, F 163.10 . 055 72.834 . 031 
J2-Uater Out, F 169.35 .032 76.3 04 . 018 
J3-0il Sump, F 227.18 .203 108.44 . 113 
J4-Fuel Inlet, F 87.336 . 054 30.742 . 030 
J5-Air After Filter, F 98.213 .205 36.785 . 1 14 
J6-Intake Manifold, F 103.93 . 089 39.962 . 05 0 
J7-Fuel Return, F 91.073 . 053 32.813 . 029 
Pi-Fuel, PSIG 123.54 1 . 199 851.76 8.265 
P2-0Ü Gallery, PSIG 55.855 . 060 385.11 .415 
P6-Ex Common, "H20G 27.001 .324 6.719 . 081 

P7-Air Aft Filt, "H20V 4.971 .294 1 .237 . 073 
P8-Blowby, "H20G . 169 . 026 .042 . 006 
P11-Baro <Venfc>, "Hg ABS 29.117 .002 98.600 . 006 

Speed, RPM 2101.2 2.454 2101.2 2.454 
Load, Lb-Ft 466.06 2. 149 631.90 2.914 
Smoke, "/. 20.694 .401 20.694 .401 
Fuel Flow, Lb/Hr 80.866 .943 36.680 .423 
Horsepower 186.46 .900 139.02 .671 
Corrected Horsepower 196.48 .948 146.49 .707 
BSFC, lb/hp-hr .434 . 005 .264 . 003 
Corrected BSFC .412 . 005 .250 . 003 
Relative Humidity 89.013 . 169 89.018 . 169 
Reference Pressure, inHg 28.751 97.362 



NAVY HIGH SPEED DIESEL - CUMMINS NH22GÜ FILE CN1 l"?8 
Bore : 
Stroke ! 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.75 in-Hg 
2101 RPM 
466.1 lb-ft 
30.9 lb/hr 

136.46   bhp 
.434   lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 

27 .93 
137 

529.3 
137 

3298 
79.3 

.21 
V. 

33.3 y. 
31 .8 '/. 
4.3 degrees 
197.5 degrees 
38.76 J/degree 
32.3 degrees 

.13210 



8706Ü4.092803 AL-15299-F AL-1292Q-L NH220 1 
Kl-Exhaust 1, F 1165.2 .651 629.54 .362 
K2-Exhaust 2, F 1249.1 .724 676.19 .402 
K3-Exhaust 3, F 1222.4 .425 661,32 .236 
K4-Exhaust 4, F 1198.6 .284 648.11 .158 
K5-Exhaust 5, F 1229.7 .640 665.37 .355 
K6-Exhaust 6, F 1130.1 1.117 610.06 .620 
K7-Exhaust Common, F 1263.0 .351 683.88 .195 
Dry Bulb Temperature, F 74.343 .115 23.524 .064 
Wet Bulb Temperature, F 72.203 .045 22.335 .025 
J1-Uater In, F 162.83 .085 72.681 .047 
J2-Uater Out, F 170.31 .072 76.840 .040 
J3-011 Sump, F 229.57 .085 109.76 .047 
J4-Fuel Inlet, F 90.921 .036 32.734 .020 
J5-Air After Filter, F 102.48 ,430 39.158 .239 
J6-Intake Manifold, F 103.70 .178 42.608 .099 
J7-Fuel Return, F 94.767 .033 34.870 .019 
Pi-Fuel, PSIG 113.35 1.335 781.52 9.204 
PS-Oil Gallery, PSIG 53.962 .027 372.05 .184 
P6-Ex Common, "H20G 19.723 .537 4.903 .146 
P7-Air Aft Filt, "H20V 3.953 .685 .985 .170 
P8-Blowby, "H20G .078 .021 .019 .005 
Pll-Baro <Vent), "Hg ABS   29.130 .004 98.644 .013 
Speed, RPM 1797.8 1.840 1797.8 1.340 
Load, Lb-Ft 508.31 2.759 689.17 3.740 
Smoke, X 14.241 .393 14.241 .393 
Fuel Flow, Lb/Hr 74.474 .702 33.781 .313 
Horsepower 174.00 .913 129.73 .681 
Corrected Horsepower 183.96 .965 137.16 .720 
BSFC, lb/hp-hr .428 .004 .260 .003 
Corrected BSFC .405 .004 .246 .002 
Relative Humidity 90.323 .336 90.323 .336 
Reference Pressure, inHg   23,339 97.653 



HAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG FILE CN1 13 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake   Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

13t.0 degrees 
23.84 in-Hq 
1793 RPM 
5 03.3 lb-ft 

lb/hr 
bhp 

lb/bhp-hr 
kWVcyl 
MPa 
kPa/deg 
9 Joules/deg 
7 Joules 

74.5 
174.01 
.428 

24.67 
7.628 
599.3 

221 
3331 , 
74.4 V. 
36.3 V. 
32.2 V. 
4.2 degrees 
194.7 degrees 
37.05 J/degree 
29.5 deqrees 

,14361 



370604.094835 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 862.69 .461 461.49 .256 
K2-Exhaust 2, F 958.13 .533 514.52 .296 
K3-Exhaust 3, F 895.47 .464 479.70 .258 
K4-Exhaust 4, F 882.04 .482 472.25 .268 
K5-Exhaust 5, F 860.50 .357 460.28 .198 
K6-Exhaust 6, F 321.10 .356 438.39 ,198 
K7-Exhaust Common, F 890.55 .305 476.97 .170 
Dry Bulb Temperature, F    74.559 .247 23.644 .137 
Wet Bulb Temperature, F    72.383 .081 22.435 .045 
J1-Water In, F 165.64 .052 74.242 .029 
J2-Uater Out, F 169.80 .035 76.556 .020 
J3-0il Sump, F 222.59 .154 105.88 .085 
J4-Fuel Inlet, F 89.370 .075 31.872 .042 
J5-Air After Filter, F 100.97 .157 38.315 .087 
J6-Intake Manifold, F 108,00 ,033 42.222 .018 
J7-Fuel Return, F 91.440 .136 33.022 .076 
Pi-Fuel, PSIC 55.809 .507 384.79 3.494 
P2-0Ü Gallery, PSIG 55.380 .030 331.83 .205 
P6-Ex Common, "H20G 16.040 .704 3.991 .175 
P7-Air Aft Filt, "H20V 4.122 .320 1.026 .030 
P3-Blowby, -H20G .001 .061 .000 .015 
Pll-Baro CVent), "Hg ABS   29.139 .003 93.675 .008 
Speed, RPM 1801.5 2.236 1801.5 2.286 
Load, Lb-Ft 366.39 8.762 497.43 11.379 
Smoke, '/. 2.117 .186 2.T17 .186 
Fuel Flow, Lb/Hr 49.677 1.415 22.533 .642 
Horsepower 125.85 3.088 93.831 2.303 
Corrected Horsepower 132.86 3.260 99.053 2.431 
BSFC, lb/hp-hr .395 .013 .240 .008 
Corrected BSFC .374 .012 .228 .007 
Relative Humidity 90.193 .759 90.193 .759 
Reference Pressure, inHg   28.836 97.649 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G                       FILE : CNH'82 
Bore J 13 0.2 mm 
Stroke : 152.4 mm 
Displacement •. 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure : 28.84 in~Ha 
Speed : 1302 RPM 
Load  ! 366.9 lb-ft 
t-uei Flow : 49.7 lb/hr 
Brake Power : 125.89 bhp 
SSFC : ,395 lb/bhp-hr 
Indicated Power : 18.43 kW/cyl 
Peak Pressure : 6.492 MPa 
Peak Rate of Pressure Rise: 471.4 kPa/deg 
Peak Heat Release Rate ; 165.1 Joules/deq 
Cumulative Heat Release : 2423.30 Joules 
Apparent Combustion Efficiency : 31 . 3 V. 
Indicated Thermal Efficiency : 41.2 V. 
Brake Thermal Efficiency :             35.0 V. 
Ignition Delay : 7.2 degrees 
Centroid Phasing i 193.4 degrees 
Centroid Magnitude : 31.30 J/deqree 
Sensitivity : 25.2 degrees 
Premixed/Diffusion Ratio :               .23576 



370604.095942 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 715.91 .53 0 379.95 .322 
K2-Exhaust 2, F 784.07 .586 417.82 .325 
K3-Exhaust 3, F 738.28 .554 392.38 .308 
K4-Exhaust 4, F 729.32 .704 387.40 .391 
K5-Exhaust 5, F 706.49 .609 374.72 .339 
K6-Exhaust 6, F 659.05 1.131 343.36 .628 
K7-Exhaust Common, F 723.34 .771 384.08 .428 
Dry Bulb Temperature, F 75.163 .133 23.979 .074 
Wet Bulb Temperature, F 72.770 .038 22.650 .021 
J1-Water In, F 168.79 .051 75.995 .023 
J2-Uater Out, F 171.39 .072 77.439 .040 
J3-0il Sump, F 219.80 .114 104.34 .063 
J4-Fuel Inlet, F 90.106 ,020 32.281 .011 
J5-Air After Filter, F 100.55 .232 33.032 .129 
J6-Intake Manifold, F 107.38 .131 41.330 ,073 
J7-Fuel Return, F 91.303 .017 32.949 .009 
Pi-Fuel, PSIG 37.316 .379 260.73 2.615 
P2-0Ü Gallery, PSIG 55.886 .034 335.32 .234 
P6-Ex Common, MH20G 15.023 .497 3,733 .124 
P7-Air Aft Filt, "H20V 3.961 .294 .986 .073 
P8-Blowby, MH20G .033 .049 .008 .012 
Pll-Baro <Vent>, "Hg ABS   29.140 .003 98.678 .010 
Speed, RPM 1803.1 3.559 1803.1 3.559 
Load, Lb-Ft 271.30 6,901 367.33 9.357 
Smoke, V. .932 .109 ,932 .109 
Fuel Flow, Lb/Hr 38.066 1.072 17.266 .486 
Horsepower 93.143 2.464 69.445 1.337 
Corrected Horsepower 98.316 2.601 73.301 1.939 
BSFC, lb^hp-hr .409 .014 .249 .008 
Corrected BSFC .387 .013 .236 .008 
Relative Humidity 89.316 ,424 89.316 .424 
Reference Pressure, inHg   28.848 97.691 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CN1I84 
Sore : 

DIESEL - - CUMMINS HH220G 
130.2 mm 
152,4 mm 
12169.7 cc 

o : 15.5 to 1 

'Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 19 BTDC 
Crankangle Offset : 131.0 degrees 
Reference Pressure : 28.85 in-Hq 
Speed : 1803 RPM 
Load  : 271.3 lb-ft 
Fuel Flow : 33.1 lb/hr 
Brake Power : 93.14 bhp 
SSFC j .4 09 lb/bhp-hr 
Indicated Power : 14,93 kW/cyl 
Peak Pressure : 5.828 MPa 
Peak Rate of Pressure Rise; 366,3 kPa/deg 
Peak Heat Release Rate : 124.2 Joules/deg 
Cumulative Heat Release : 1916.79 Joules 
Apparent Combustion Efficiency : 33.9 "/. 
Indicated Thermal Efficiency : 43.5 "/. 
Brake Thermal Efficiency : 33.7 V. 
Ignition Delay : 3.6 degrees 
Centroid Phasing : 190.8 degrees 
Centroid Magnitude : 26.11 J/degree 
Sensitivity : 21.1 degrees 
Premixed/Diffusion Ratio i .40861 



870604.101129 AL-15299-F AL-12920-L NH220 1 
K1-Exhaust 1, F 515.39 .310 268.55 .172 
K2-Exhaust 2, F 542.59 .937 233.66 .520 
K3-Exhaust 3, F 534.80 .861 279.33 .478 
K4-Exhaust 4, F 522.69 .826 272.60 .459 
K5-Exhaust 5, F 499.25 .403 259.53 .224 
K6-Exhaust 6, F 440.t5 .548 226.75 .304 
K7-Exhaust Common, F 50t.62 .811 260.90 .451 
Dry Bulb Temperature, F 75.728 .307 24.293 .171 
Wet Bulb Temperature, F 73.000 .057 22.778 .032 
J1-Water In, F 171.04 .186 77.243 .103 
J2-Water Out, F 172.24 .123 77.909 .068 
J3-0il Sump, F 215.34 .136 101.36 .076 
J4-Fuel Inlet, F 39.032 .091 31.634 .050 
J5-Air After Filter, F 99.440 .091 37.467 .050 
J6-Intake Manifold, F 106.13 .043 41.211 .024 
J7-Fuel Return, F 88.150 .116 31.195 .065 
Pi-Fuel, PSIG 19.308 .143 133.12 ,983 
P2-0Ü Gallery, PSIG 56.558 .064 389.95 .440 
P6-Ex Common, "H20G 11.510 .760 2.864 .189 
P7-Air Aft Filt, "H20V 4.137 .445 1.029 .111 
P8-Blowby, "H20G -.001 .042 -.000 .010 
P11-Baro <Vent>, "Hg ABS   29.145 .003 98.697 .012 
Speed, RPM 1801.5 3.601 1801.5 3.601 
Load, Lb-Ft 130.45 6.078 176.37 8.240 
Smoke, V. 1.352 .085 1.352 .035 
Fuel Flow, Lb/Hr 21.708 .368 9.847 .167 
Horsepower 44.747 2.129 33.362 1.587 
Corrected Horsepower 47.181 2.245 35.177 1.674 
BSFC, lb/hp-hr .486 .029 .296 .018 
Corrected BSFC .461 .028 .281 .017 
Relative Humidity 87.948 1.069 87.943 1.069 
Reference Pressure, inHg   28.841 97.666 



NAVY HIGH SPEED DIESEL - CUMMINS HH22ÜG FILE : CN1136 
Bore    : 130.2 mm 
Stroke : 152.4 mm 
Displacement ; 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure : 28.84 in-Hg 
Speed : 13 02 RPM 
Load  : 130.5 lb-ft 
Fuel Flow : 21.7 lb/hr 
Brake Power : 44.78 bhp 
B3FC : .435 lb/bhp-hr 
Indicated Power : 8.24 kwVcyl 
Peak Pressure : 4.978 MPa 
Peak Rate of Pressure Rise: 217.2 kPa/deg 
Peak Heat Release Rate : 62.1 Joules/deg 
Cumulative Heat Release : 1088.28 Joules 
Apparent Combustion Efficiency : 33.6 '/. 
Indicated Thermal Efficiency : 42.1 "/. 
Brake Thermal Efficiency : 23.5 '/. 
Ignition Delay : 10.1 degrees 
Centroid Phasing : 189.5 degrees 
Centroid Magnitude : 16.99 J/deqree 
Sensitivity : 18.3 degrees 
Premixed/Diffusion Ratio : .55312 



870604.101936 AL-15299-F AL-12920-L NH220 t 
Kl-Exhaust 1, F 378.24 .818 192.36 .455 
K2-Exhaust 2, F 381.23 .497 194.02 .276 
K3-Exhaust 3, F 406.17 .316 207.87 .175 
K4-Exhaust 4, F 402.19 .863 205.66 .479 
K5-Exhaust 5, F 374.52 .616 190.29 .342 
K6-Exhaust 6, F 327.69 .801 164.27 .445 
K7-Exhaust Common, F 376.09 1.048 191.16 .582 
Drv   Bulb Temperature, F 75.152 .114 23.974 .063 
Wet Bulb Temperature, F 72.734 .023 22.63 0 .013 
J1-Water In, F 170.86 .127 77.145 .070 
J2-Uater Out, F 171.38 .119 77.433 .066 
J3-0.il Sump, F 212.45 .175 100.25 .097 
J4-Fuel Inlet, F 86.712 .051 30.396 .028 
J5-Air After Filter, F 98.625 .197 37.014 .110 
J6-Intake Manifold, F 105.63 .054 40.904 .030 
J7-Fuel Return, F 85.490 .075 29.717 .042 
Pi-Fuel, PSIG 11.048 .059 76.172 .409 
P2-0il Gallery, PSIG 57.353 .017 395.47 .113 
P6-Ex Common, "H20G 9.550 .538 2.377 .134 
P7-Air Aft Filt, "H20V 3.656 .295 .910 .074 
P8-Blowby, "H20G -.009 .041 -.002 .010 
PI1-Baro <Vent>, "Hg ABS   29.146 .004 93.699 .013 
Speed, RPN 1802.1 2.655 1802.1 2.655 
Load, Lb-Ft 42.872 3.331 58.126 4.516 
Smoke, '/. .778 .040 .778 .040 
Fuel Flow, Lb/Hr 13.703 .138 6.216 .085 
Horsepower 14.711 1.143 10.968 .852 
Corrected Horsepower 15.497 1.204 11.554 .393 
BSFC, lb/hp-hr .937 .072 .570 .044 
Corrected BSFC .889 .069 .541 .042 
Relative Humidity 89.203 .421 89.203 .421 
Reference Pressure, inHg   28.877 97.733 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 

Premixed/Diffusion Ratio : 

FILE CNti 88 
13 0.2 mm 
152.4 mm 
12169 7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.38 in-Hq 
1302 RPM 
42.9 lb-ft 
13.7 lb/hr 
14.71 bhp 
.931 lb/bhp-hr 
4.19 kW/cyl 

4.597 MPa 
140.5 kPa/deg 

43 3 Joules/deg 
615.827 Joules 
75. 0 * > 
33.9 '/. 
14.8 '/. 
11.6 degrees 
139.2 degrees 
12.36 0/degree 
16.6 degrees 

.69535 



37 0604.104 039 AL-15299-F AL-12920-L NH22Ö 1 
kl-Exhaust 1, F 1126.1 1.370 607.34 1.039 
K2-Exhaust 2, F 1211.7 .393 655.41 .221 
K3-Exhaust 3, F 1200.7 .951 649.23 .528 
K4-Exhaust 4, F 1176.1 .680 635.60 .378 
K5-Exhaust 5, F 1217.9 1.448 658.84 .304 
K6-Exhaust 6, F 1109.8 1.133 598.76 .630 
K7-Exhaust Common, F 1273,9 1.062 689.97 .590 
Dry Bulb Temperatur«, F 74.999 .167 23.888 .093 
Wet Bulb Temperature, F 73.034 .048 22.797 .027 
J1-Water In, F 162.42 .039 72.456 .022 
J2-Uater Out, F 170.87 .032 77.151 .013 
J3-0Ü Sump, F 218.91 .107 103.84 .059 
J4-Fuel Inlet, F 91.700 .022 33.167 .012 
J5-Air After Filter, F 96.664 .177 35.924 .093 
J6-Intake Manifold, F 103.52 .056 39.735 .031 
J7-Fuel Return, F 94.433 .033 34.635 .013 
Pi-Fuel, PSIG 100.16 1.581 690.57 10.399 
P2-0il Gallery, PSIG 53.706 .026 370.29 .179 
P6-Ex Common, "H20G 16.304 .674 4.057 .168 
P7-Air Aft Filt, "H20V 2.608 .236 .649 .059 
P8-Blowby, "H20G .096 .019 .024 .005 
PI1-Baro <Vent>, "Hg ABS   29.148 .003 98.705 .009 
Speed, RPM 1498.4 2.155 1498.4 2.155 
Load, Lb-Ft 554.70 3.628 752.07 4.918 
Smoke, V. 16.268 .643 16.268 .643 
Fuel Flow, Lb/Hr 68.332 .818 30.995 .371 
Horsepower 153.26 .919 117.99 .685 
Corrected Horsepower 166.49 .967 124.13 .721 
8SFC, lb/hp-hr .432 .006 .263 .003 
Corrected BSFC .410 .005 .250 .003 
Relative Humidity 91.170 .520 91.170 .520 
Reference Pressure, inHg   28.956 98.056 



NAVY HIGH SPEED DIESEL CUMMINS NH22ÜG FILE CN1t90 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
2S.96 in-Hq 
1493 RPM 
554.7 lb-ft 
68.3 lb/hr 
153.21 bhp 
,432 lb/bhp-hr 

21 .63 kW/cul 
3.232 MPa 
728.2 kPa/deg 

294.3 Joules/deg 
3450.68 Joules 
7 0.0 '/. 
35.2 V. 
32.0 '/. 

1 .0 degrees 
191.3 degrees 
44,3 0 J/degree 
29.3 degrees 

,03248 



370604.105352 AL-15299-F AL-12920-L NH220 1 
Kl-Exhaust 1, F 1067.5 1.253 575.26 .696 
K2-Exhaust 2, F 1157.7 1.238 625.38 .683 
K3-Exhaust 3, F 1157.4 .485 625.22 .269 
K4-Exhaust 4, F 1124.3 .506 606.85 .281 
K5-Exhaust 5, F 1177.0 .553 636.09 .307 
K6-Exhaust 6, F 1080.4 .841 582.43 .467 
K7-Exhaust Common, F 1243.9 .660 673.28 .367 
Dry Bulb Temperature, F 74.349 .068 23.305 .038 
Wet Bulb Temperature, F 72.952 .041 22.751 ,023 
J1-Water In, F 162.02 .119 72.232 .066 
J2-Uater Out, F 171.41 .087 77.450 .043 
J3-0il Sump, F 218.33 .097 103.51 .054 
J4-Fuel Inlet, F 90.386 .155 32.437 .086 
J5-Air After Filter, F 99.408 ,394 37.449 .219 
J6-Intake Manifold, F 105.31 ,073 40.723 .040 
J7-Fuel Return, F 92.137 .062 33.410 .034 
P1-Fuel, PSIG 87.263 .663 601.65 4.569 
P2-0il Gallery, PSIG 49.293 .025 339.36 .175 
P6-Ex Common, "H20G 15.684 .378 3.903 .094 
P7-Air Aft Filt, "H20V 2,384 .185 .593 .046 
P8-81owby, "H20G .060 .061 .015 ,015 
P11-Baro <Vent>, "Hg ABS   29.151 .002 93.713 .007 
Speed, RPM 1299.4 2.962 1299.4 2.962 
Load, Lb-Ft 559.30 2.458 753.31 3.333 
Smoke, V. »6.970 .455 16.970 .455 
Fuel Flow, Lb/Hr 61.430 .747 27.864 .339 
Horsepower 138.38 .533 103.17 .435 
Corrected Horsepower 145,91 .615 108.78 .459 
BSFC, lb/hp-hr .444 ,007 .270 .004 
Corrected BSFC .421 ,006 .256 ,004 
Relative Humidity 91.453 .307 91.453 .307 
Reference Pressure, inHg   28,976 98.124 



HAW HIGH SPEED DIESEL - CUMMINS NH22ÖG                        FILE : CN1192 
Sore : 130.2 mm 
Stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure : 28.98 in-Hq 
Speed : 1299 RPM 
Load  : 559.3 lb-ft 
Fuel Flow : 61.4 lb/hr 
Brake Power : 138.33 bhp 
3SFC : .444 lb/bhp-hr 
Indicated Power : 18.55 kwVcyl 
Peak Pressure : 8.519 MPa 
Peak Rate of Pressure Rise: ??3.2 kPa/deg 
Peak Heat Release Rate : 320.4 Joules/deg 
Cumulative Heat Release : 3397.48 Joules 
Apparent Combustion Efficiency : 66.5 "/, 
Indicated Thermal Efficiency ; 33.5 '/. 
Brake Thermal Efficiency :             31.1 V. 
Ignition Delay : .8 degrees 
Centroid Phasing : 190.4 degrees 
Centroid Magnitude : 43.14 J/deqree 
Sensitivity : 28.6 degrees 
Premixed/Diffusion Ratio :               .02689 



370604.110711 AL-15299-F AL-12920-L NH220 1 
K1-Exhaust 1, F 987.26 .713 530.70 .396 
K2-Exhaust 2, F 1057.1 .321 569.52 .456 
K3-Exhaust 3, F 1061.6 .599 571.99 .333 
K4-Exhaust 4, F 1023.5 ,457 550.81 .254 
K5-Exhaust 5, F 1083.8 .322 534.36 .179 
K6-Exhaust 6, F 1007.2 .384 541.76 .213 
K7-Exhaust Common, F 1133.8 .500 612.09 .278 
Dry Bulb Temperature, F 75.544 .335 24.191 .136 
Wet Bulb Temperature, F 73.335 .068 22.991 .038 
J1-Uater In, F 161.30 .145 71.832 .031 
J2-Water Out, F 170.90 .100 77.166 .056 
J3-0il Sump, F 214.60 .114 101.44 .063 
J4-Fuel Inlet, F 91.354 .069 32.974 .033 
J5-Air After Filter, F 102.31 .628 39.061 .349 
J6-Intake Manifold, F 106.31 .258 41.285 .143 
J7-Fuel Return, F 93.435 .199 34.131 .110 
Pi-Fuel, PSIG 66.538 .411 458.76 2.331 
P2-0il Gallery, PSIG 43.399 .052 299.23 .357 
P6-Ex Common, "H20G 12.323 .462 3.066 .115 
P7-Air Aft Filt, "H20V 2.088 .200 .520 .050 
P3-Blowby, UH20G .103 .066 .026 .016 
Pll-Baro <Vent>, "Hg ABS 29.150 .002 98.713 .006 
Speed, RPM 1102.0 2.792 1102.0 2.792 
Load, Lb-Ft 541.66 1.988 734.39 2.695 
Smoke, '/. 13.721 .413 13.721 .413 
Fuel Flow, Lb/Hr 50.782 .935 23.034 .424 
Horsepower 113.65 .536 34.738 .400 
Corrected Horsepower 120.19 .567 89.613 .423 
BSFC, lb/hp-hr .447 .003 .272 .005 
Corrected BSFC .423 .008 .257 .005 
Relative Humidity 90.385 1.151 90.385 1.151 
Reference Pressure, inHg 28.996 98.193 



NAVY HIGH SPEED DIESEL - CUMMIW 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ! 

NH22 0G 
130,2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

131.0 degrees 
29.00 in-Hq 
1102 RPH 
541.7 Ib-ft 
5 0.S lb/hr 
113.66 bhp 
.447 lb/bhp-hr 

14.92 
3,417 
7 06.2 

299 
3226 

FILE CN i194 

64 
32 
30 

. 12 
v 

•/. 
V 

kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 
8 
6 
9 
.7 degrees 

139.9 degrees 
46.40 J/degree 
28.1 degrees 

.02655 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Test Procedure Checklist 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend; C\P- C   Date; 7-/?' 97  

Step Initials Test Procedure 

!• f" I • & Flush Fuel System with BF-2 
2- /£■/•/? Engine Warmup 

3. &.L./2 Clean Smokemeter Lenses 

*.     b.^-fl Full Rack Power Check with BF-2 

5. 6:1./I Compute Corrected Power Levels 

6. /r.l.fi Compare to 95% Confidence Bands of BF-2 Performance 
7«     /£/•/?     Determine Action; i.e. continue or contact DTNSRDC 

8      6- t-fi Flush Fuel System with {ffi-. V/#V»fclend 

9. Cr.f-.M Engine Warmup 

10. 6/./9 Clean Smokemeter Lenses 

11. (r.L$ Complete Performance Testing Load-Speed Matrix 

12. &/.ßß Flush Fuel System with BF-2 

13. //./.-/? Engine Warmup 

14. /x^-A Clean Smokemeter Lenses 

15. d-.l.ß Full Rack Power Check on BF-2 

16. ir.l-/? Compute Corrected Power Levels 

17. /r.l.fi Compare to 95% Confidence Bands of BF-2 Performance 

18. 6"-L/$ Determine Action; i.e. continue or contact DTNSRDC 

19. /r-.l.A Flush Fuel System with J2_l3^/Blend 

20. /tZ/fl Engine Warmup ">"*** P*Z>»7 

21. ^./.yy Clean Smokemeter Lenses 

22. £r.l/? Complete Performance Testing Load-Speed Matrix 



Page 2 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type; Cummins NH220G   Engine Tester;  BFLRF(SwRI) 

Fuel Blend: ß F-3.  Date; 7'/V~J?7 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run f  RAW File  AVG File 

2100 */5        i/y//9<5        6AJ//9A 
1800 

1500 

1300 

1100 
M. 
JZL 

Cummins   NH220G   Speed-Power 

Fuel   Blend; Tfl-J> CM/)-tf Y 

Points for Performance Evaluations 

-TFafcPizy87 
Speed 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

CBHP 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

Run #  RAW File  AVG File 

6AJ/2o1 

6/U/4/S 

<LA/iat7 

SJ_ 
4AJ/MD 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: ftf'Z-   Date: 7-/S-f?7  

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run f  RAW File  AVG File 

2100 

1800 

1500 

Sf 
4o 
If 

1300 

1100 
a 
43 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend: fAf £//£W) 
T^A4P2a.y8T ' 

Speed CBHP                         Run   # RAW   File AVG   File 

2100 Full-Rack             iff 6AI/223 6AI/23i 
1800 Full-Rack             &£ W235 6A>/23i 

1800 133                44 C/O/gZV CA>/23<3 
1800 98              a <LA>/037 <fM2i° 
1800 48                                £8 <UJ/$y/ 6/U/292 
1800 13                        6f <LA>/193 Cv/MV 
1500 Full-Rack            7o ÖSS/39S Wfflt 
1300 Full-Rack            7/ £*J/2 97 ÖO/J98 
1100 Full-Rack              7£ £AJ/<3Y? 6A>M& 



J 

CUMMINS NH220 LOG SHEET 
Bft>ZSI<IL87 

TEST NO. £   FUEL^^PATE^^;PAGE /0 

Operator Alt 
Time ;f 
Test Hour 
Speed, RPM 3/*> /7/f 
Load, lb—ft 
Fuel Flow, Ib/hr 
Exh. Opacity, % 

TEMPERATURES, DEC F 

Exhaust Cyl. 1 
Exhaust Cyl. 2 
Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 

Wl. 

Exhaust Cyl. 6 
iM. 

Exhaust Common 
-tm. 

Water In 
&M 

Water Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Fuel Pump 
Oil Gallery 

LOW PRESSURES  

Intake Vac, in.woter 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

mij/j.oss/.2L5%l 
£42321 
36.Q 

ML 

ti& 
m 
212, 
io_ 
3SL 
%* 
Ml 

/3*o 
S$A 

%2L no 
Ö 

m. 

U2L 

UU //«3 
12231 
iaz frtl/Mß 

Ik 
Ü£L 

1L 
too 
7K 
M 

m. 
2Z 
wsn-b 
öj 

iitVtpi.ßmii 

tjüL 

t>JlA'&.% 
n$n s 

USD 
j(tf~je>S0 

1123, 
122K. 

t2fO tZ&IIHQ 
&L 
ao_ 

$27 in an 
2* 

ML m 
MA 

1I1ö/ö\L 
622 

ÄZ 
el 

13*£_ 

30,0 

MA 

USL /Q&3 
lfi$[_ 

JM- ton. 
/oil 

IU- 
Z£L 

22- 
LeX 
77? 
7T2 

m 
M% 

JJL 
ILC 
&$ 

Ue&_ 

ill 

Ml 

ILL 
121 
QoS 
as. 
I&> 
2M. no 

no 
HEL 

JJL 
ilSl 
&L 

nnxn.il* 



Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry   Bulb Temperature, F 
Wet Bulb Temperatur«, F 
•i)-Water In, F 
<>2-Water Out, F 
J3-0il Sump, F 
«4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <Vent), "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, Ib/'hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure,   inHg 

1183,5 
NH22U 

.708 639.74 
2 
.393 

1256.9 .448 680.53 .249 
1216.6 .873 658.10 .485 
1189.7 .471 643.16 .262 
1204.2 .473 651.25 .263 
1122.3 .970 605.74 .539 
1234.9 .646 668.27 .359 
84.4 07 .263 29.115 . 146 
76.729 .080 24.849 .044 
162.91 .073 72.729 .04 0 
169.55 .039 76.419 .022 
233.77 .057 112.10 .032 
90.441 .211 32.467 . 1 17 
99.060 .093 37.256 .052 
101.75 . 134 38.749 . 074 
93.569 .303 34.205 . 168 
126.81 1 .343 874.31 9.258 
54.553 .027 376.13 . 188 
27.100 .371 6.744 .092 
4.694 .215 1 .168 . 053 
.066 .016 .016 .005 

29.124 .002 98.624 .006 
2102.4 3.086 2102.4 3.086 
471.59 3.756 639.39 5.092 
34.776 .744 34.776 .744 
81.490 1 .451 36.963 .658 
188.78 1 .362 140.75 1 . 016 
199.52 1 .440 148.75 1 .073 

.432 . 009 .263 .005 

.408 .008 .248 . 005 
70.783 .602 70.783 .602 
28.779 97.455 



iJ.AVY HIGH SPEED DIESEL - CUMMINS HH220G FILE ; CH)196 
Sore : 130.2 mm 
Stroke ! 152.4 mm 
Displacement : 12169,? >zc 
Compression Ratio : 15.5 to 1 
Injection Timing 19 BTDC 
Crankangle Offset ; 130.0 degrees 
Reference Pressure ! 28.78 in-Hg 
Speed : 2102 RPM 
Load  : 471,6 lb-ft 
Fuel Flow ; 31,5 lfcv'hr 
Brake Power ; 133,75 bhp 
8SFC : ,432 lb/bhp-hr 
Indicated Power : 26.92 kwVcyl 
Peak Pressure i 7,097 MPa 
Peak Rate of   Pressure Rise; 557.3 kPa/deq 
Peak Heat Release Rate : 195,3 Joules/deq 
Cumulative Heat Release ! 3206,50 Joules 
Apparent Combustion Efficiency ! 76,5 Y. 
Indicated Thermal Efficiency \ 36,7 Y. 
Brake Thermal Efficiency ! 32. 0 Y. 
Ignition Delay : 5,6 degrees 
Centroid Phasing ; 199.6 degrees 
Centroid Magnitude : 32.06 J/degree 
Sensitivity ; 33.1 degrees 
Premixed/Diffusion Ratio i ,16778 



370714.105856 AL-15299-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1178.1 ,909 636.70 .505 
K2-Exhaust 2, F 1239.1 .483 670,62 .268 
K3-Exhaust 3/ F 1218.7 .450 659.27 .250 
K4-Exhaust 4, F 1198.2 1 . 080 647.92 .600 
K5-Exhaust 5, F 1225.3 1 .242 662.93 .690 
K6-Exhaust 6, F 1126.9 .736 608.27 .409 
K7-Exhaust Common/ F 1260.1 1.118 682.28 .621 
Dry Bulb Temperature, F 85.958 .272 29.977 . 151 
Wet Bulb Temperature, F 77.772 . 065 25.429 .036 
J1-Water In, F 162.83 . 106 72.684 . 059 
J2-Water Out, F 170.37 . 049 76.871 . 027 
J3-0il Sump, F 228.30 .070 109.06 . 039 
J4-Fuel Inlet, F 90.026 .183 32.236 . 102 
J5-Air After Filter, F 99.800 . 138 37.666 .076 
J6-Intake Manifold, F 102.99 .113 39.436 .063 
J7-Fuel Return, F 93.506 .213 34.170 . 1 18 
Pi-Fuel, PSIC 112.65 .789 776.73 5.438 
P2-0Ü Gallery, PSIG 54.324 .022 374.55 . 150 
P6-Ex Common, "H20G 19.775 .646 4.921 . 161 
P7-Air Aft Filt, "H20V 3.822 .631 .951 . 157 
P8-Blowby, "H20G .046 . 022 .011 . 005 
Pll-Baro <Vent>, "Hg ABS 29,123 .005 98.621 .016 
Speed, RPM 1800.5 2.827 1800.5 2.827 
Load, Lb-Ft 514.30 4.712 697.29 6.388 
Smoke, "/. 21.861 .302 21.861 .302 
Fuel Flow, Lbz-Hr 74.177 .529 33.646 .24 0 
Horsepower 176.31 1 .868 131.45 1 .393 
Corrected Horsepower 186.65 1 .977 139.16 1 .474 
BSFC, lb/hp-hr .421 .005 .256 .003 
Corrected BSFC .397 . 005 .242 . 003 
Relative Humidity 69.511 .796 69.511 .796 
Reference Pressure, inHg 28.842 97.669 



NAVY HI 
Bore i 
Stroke 
Displac 
Compres 
Injecti 
Crank an 
Peferen 
Speed : 
Load : 
Fuel Fl 
Brake P 
BSFC i 
I ndi cat- 
Peak Pr 
Peak Ra 
Peak He 
Cumulat 
Apparen 
I ndi cat- 
Brake T 
I gn i t io 
Centroi 

GH SPEED DIESEL - CUMMINS 

ement ; 
si on Ratio 
on Timing s 
gle Offset 
ce Pressure 

ow ; 
ower : 

ed Power : 
essure ; 
te of Pressure Rise; 
at Release Rate ; 
ive Heat Release ; 
t Combustion Efficiency 
ed Thermal Efficiency : 
hermal Efficiency ; 
n Delay ; 
d Phasing i 

Centroid Magnitude 
Sensitivity ! 
F remixed/D iffus ion Ratio 

NH22 0G 
130, 
152, 
1216 
15,5 
19 

130. 
23.3 
1301 
514. 
74. 
176. 
,42 

24. 1 
7,55 
621 . 

22 
3317 
74.5 
36,2 
32.8 
3,7 

197. 
34.3 
32. S 

. 1 

FILE CN1198 
2 mm 
4 mm 
9.7 cc 
to 1 

BTDC 
0 degree:; 
4 in-Hq 
RPM 

3 lb-ft 
2 lb/hr 
36 bhp 
1 lb/bhp-hr 

W/cyl 
Pa 
Pa/deq 
Joules/deq 
Joules 

k 
M 
k 
9 

33 
V. 
V. 

deqrees 
5 degreev 
0 J/degrne 
degrees 
1277 



870714.111351 AL-15299-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1150.4 .486 621.32 .270 
K2-Exhaust 2, F 1211.2 .803 655.10 .446 
K3-Exhaust 3, F 1206.5 .870 652.50 .483 
K4-Exhaust 4, F 1183.1 .554 639.50 .303 
K5-Exhaust 5, F 1228.2 .685 664.55 .381 
K6-Exhaust 6, F 1118.0 1.134 603.31 .630 
K7-Exhaust Common/ F 1285.3 .893 696.30 .496 
Dry Bulb Temperatur«,    F 85.821 .206 29.900 . t 14 
Wet Bulb Temperatur«, F 77.328 .087 25.182 .048 
J1-Water In, F 162.13 . 143 72.296 .079 
J2-Uater Out, F 170.93 .076 77.186 . 042 
J3-0il Sump, F 220.47 .081 104.70 . 045 
J4-Fuel Inlet, F 89.566 .241 31.981 . 134 
J5-Air After Filter, F 100.62 , 159 38.120 . 088 
J6-Intake Manifold, F 103.35 .090 39.641 . 050 
J7-Fuel Return, F 91 .117 .278 32.843 . 154 
Pl-Fuel, PSIG 100.28 1 .284 691.39 8.853 
P2-0il Gallery, PSIG 53.122 .068 366.26 .470 
P6-Ex Common, "H20G 16.459 .720 4.096 . 179 
P7-Air Aft Fiit, "H20V 2.921 .232 .727 .058 
P8-Blowby, "H20G .208 .047 .052 .012 
P11-Baro <Vent>, "Hg ABS 29.127 .002 98.635 . 007 
Speed, RPM 1501.5 2.214 1501.5 2.214 
Load, Lb-Ft 553.67 2.540 750.68 3.444 
Smoke, V. 20.583 .750 20.583 .750 
Fuel Flow, Lb/Hr 68.493 .752 31.068 .341 
Horsepower 158.29 .735 118.01 .548 
Corrected Horsepower 167.56 .778 124.92 .580 
BSFC, lb/hp-hr .433 .005 .263 .003 
Corrected BSFC .409 .005 .249 . 003 
Relative Humidity 68.423 .343 68.423 .343 
Reference Pressure, inHg 28.912 97.907 



NAVY HIGH SPEED DIESEL 
Bore : 
Stroke ! 
Displacement : 
Compression Ratio i 
Injection Timing s 
Crank angle Offset : 
Reference Pressure : 
3 p e e d ; 
Load  ! 
~uel Flow ; 
Brake Power : 
ESFC : 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity i 
Premixed/Diffus ion Ratio : 

CUMMINS NH22ÜG FILE CN1200 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

180.0 degree:: 
28.91 in-Hq 
1502 RPM 
553.7 lb-ft 
68.5 lb/hr 
158.35 bhp 
.433 lb/bhp-hr 

21.23 kwVcyl 
8.2 05 MPa 
711 .9 kPa/de'2 

286.3 Joulcs/deg 
34 06,66 Joules 
69 . 1 V. 
34.4 7. 
31.9 "i 
1.5 degrees 

193.7 degrees 
39.99 J/degr. e 
31,2 degrees 

.04773 



870714,112723 AL-15299-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1088.8 .472 587.13 .262 
K2-Exhaust 2, F 1157.2 .507 625.13 .282 
K3-Exhaust 3, F 1158.1 .518 625.61 .288 
K4-Exhaust 4, F 1133.3 .680 611.83 .378 
K5-Exhaust 5, F 1183.1 .402 639.50 ,224 
K6-Exhaust 6, F 1087.3 .599 586.26 .333 
K7-Exhaust Common, F 1258.3 .429 681.26 .238 
Dry Bulb Temperatur«, F 85.688 .034 29.827 .019 
Wet Bulb Temperature, F 77.271 ,022 25.150 .012 
J1-Water In, F 162.12 .144 72.287 .080 
J2-Uater Out, F 171.67 .082 77.593 .045 
J3-0il Sump, F 214.77 .107 101.54 .060 
J4-Fuel Inlet, F 88.905 .218 31.614 .121 
J5-Air After Filter, F 101.30 .253 38,500 .141 
J6-Intake Manifold, F 103.76 .043 39.666 .024 
J7-Fuel Return, F 90.146 .173 32.303 .096 
P1-Fuel, PSIG 87.426 .263 602,78 1.817 
P2-0Ü Gallery, PSIG 50.564 .041 348.63 .284 
P6-Ex Common, "H20G 15.764 .312 3.923 .078 
P7-Air Aft Filt, "H20V 2.924 .125 .728 .031 
P8-Blowby, "H20G .118 .042 .029 .010 
Pl1-Baro <Vent>, "Hg ABS   29.131 .001 98.648 .003 
Speed, RPM 1301.4 1.646 1301.4 1.646 
Load, Lb-Ft 559.05 1.982 757.96 2.688 
Smoke, '/. 22.288 .627 22.288 .627 
Fuel Flow, Lb^Hr 62.111 1.238 28.173 .562 
Horsepower 138.52 .507 103.28 ,378 
Corrected Horsepower 146.70 .537 109.38 .400 
BSFC, lb/hp-hr .448 .009 .273 .006 
Corrected BSFC .423 .009 .258 .005 
Relative Humidity 68.635 .164 68.635 .164 
Reference Pressure, inHg   28.916 97.919 



HAVY HIGH SPEED DIESEL - CUMMINS HH22 0G FILE OH 1202 
bore ; 
Stroke J 
Displacement i 
Compression Ratio i 
Injection Timing s 
Crank angle Offset : 
Reference Pressure s 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Crake Thermal Efficiency ! 
Ignition Delay : 
Centroid Phasing : 
Centra id Magnitude ; 
Sensitivity s 
rreraixed/Diffusion Ratio : 

13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

150.0 degrees 
28.92 in-Hq 
1301 RPM 
559.1 lb-ft 
62,1 lb/hr 
138.50 bhp 
.448 lb/bhp-hr 

18. 03 kwVcyl 
8.486 MPa 
721,8 kPa/deg 

298.7 Joules/deg 
3242.03 Joules 
62,9 X 
32,2 V. 
3 0.8 "A 
1.0 degrees 

189.8 degrees 
44.41 J/degree 
27.8 deqrees 

,03502 



970714.113920 AL-15299-F AL-12920-L NH220 2 
K1-Exhaust 1, F 1012.7 .645 544.81 .358 
K2-Exhaust 2, F 1051.2 .804 566.21 .447 
K3-Exhaust 3, F 1063.3 1 .019 572.95 .566 
K4-Exhaust 4, F 1030.1 .530 554.50 .295 
K5-Exhaust 5, F 1087.3 .483 586.30 ,268 
K6-Exhaust 6, F 1016.9 .575 547.18 .319 
K7-Exhaust Common, F 1141.0 .460 616.14 .256 
Dry Bulb Temperature, F 86.750 .161 30.417 .089 
Wet Bulb Temperature, F 78,107 .082 25.615 .045 
.J1-Water In, F 161.36 .123 71.867 .068 
J2-Water Out, F 171.20 .050 77.332 .028 
J3-Gil Sump, F 208.66 ,223 98.143 .124 
J4-Fuel Inlet, F 89.331 .219 31.850 . 122 
J5-Air After Filter, F 99.858 .229 37.699 . 127 
J6-Intake Manifold, F 101.39 .053 38.549 .030 
J7-Fuel Return, F 90.333 .280 32.407 . 156 
Pi-Fuel, PSIG 67.124 .389 462.80 2.682 
P2-0Ü Gallery, PSIG 45.770 .050 315.57 .348 
P6-Ex Common, "H20G 12.742 .355 3.171 .088 
P7-Air Aft Filt, «H20V 2.307 .264 .574 .066 
P8-Blowby, "H20G .109 .138 .027 .034 
Pll-Baro <Vent>, "Hg ABS 29.129 .003 98.641 .009 
Speed, RPM 1102.7 2.657 11 02 . 7 2.657 
Load, Lb-Ft 541.92 2.398 734.74 3.251 
Smoke, V. 20.944 .523 20.944 .523 
Fuel Flow, Lb/Hr 50.059 .873 22.706 .396 
Horsepower 113.78 .630 84.830 .470 
Corrected Horsepower 120.45 .667 89.805 .497 
BSFC, lb/hp-br .440 .008 .268 .005 
Corrected BSFC .416 .008 ,253 .005 
Relative Humidity 68.216 .228 68.216 .228 
Reference Pressure, inHg 28.959 98.067 



HAW HIGH SPEED DIESEL - CUMMINS NH22 0G FILE : CN1204 
Bore : 
.'• t roke ■ 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure ! 
Epeed : 
Load  ! 
ruel Flow : 
Prake Power i 
8SFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency \ 66.1 V. 
Indicated Thermal Efficiency :        33.0 "i 
Brake Thermal Efficiency i 31,3 '/. 
Ignition Delay ; .8 degrees 
Centroid Phasing ; 191.8 degrees 
Csntroid Magnitude : 41.69 J/degree 
Sensitivity ! 29.9 degrees 
Premixed/Diffusion Ratio : .02731 

ÜG 
130.2 mm 
152,4 mm 
12169, , 7 cc 
15,5 1 :-o   1 
19 BTDC 

130, 0 degrees 
28 . 96 in-Hg 
1103 RPM 
541 ,9 lb-ft 
50, 1 lb/hr 
113,31 1 bhp 
.44 0 lb/bhp-hr 

14.91 ktoVcyl 
8 , 424 MPa 
691 .6 kPa/deq 

29 0, 7 Joules/deq 
3245,31 Joules 



CUMMINS NH220 LOG SHEET 
T?A4*r22Y6i «IG- 

TEST NO.^_FUELaAi_DATE^^zPAGE_Z/ 

Operator       6-ßLK^    L ri     jf 
Time                     " 
Test Hour 
Speed, RPM g/öö /7ft /7ff M#> I79T /?tx> &>( 
Lood. Ib-ft w>-7 SfilJ %5J ?7&<r tstS WD S$4 
Fuel Row, lb/hr wf &U %o 37.3 &%. Hi at> 
Exh. Opacity. % 3£0 dd<o 7.0 &.* Q.C /.£ ds.o 

TEMPERATURES, DEC F 

Exhaust Cyl. 1 MW (M $7* 732 ss* irt I*lC 
Exhaust Cyl. 2 tf*7 //& t/r w $*# &* HM 
Exhaust Cyl. 3 //<rfi VÜ w> 70i s^3 MI ///s ! 
Exhaust Cyl. 4 usi i/ss u% 11% SOS w& //b7 
Exhaust Cyl. 5 /ps MO %il 7b& S#S 398 0! 
Exhaust Cyl. 6 lt>R?\ /£>%$ <&>% 4i/ m 33/ /es8 
Exhaust Common IHH IM 17* 7of fat m //& 
Water In IhO- i>L7 /*r /*7 no /7b /s~6 
Water Out Mfi "1 /u 17/ 171 n( A7 
Oil Sump ^3ö 211 p/7 \irt \fr? Z&t 2>% 
Fuel rt 10 9&   \ 9b   \  fftf ss ?/ 
Inlet Air J*3 /*3 fi*    \te>l /flo /&b /£>/ 

Wet Bulb ?«ö 7% ? ?*-C ??r-3 n3 7&o 7%£ 
Dry Bulb %o &$ tf.fi ^■6 2%f UZ m 
PRESSURES, PSIG 

n* Fuel Pump /lyn i/i-b *$° w-ö tfO ;5.0 
Oil Gallery &%1 &? Jfcsf ,TC2 &

1 b%6 v.% 
LOW PRESSURES     • 

i 

Intake Vac, in.water 3.? &¥ K 1-6 u 9.6 /7 
Exh. Comm., in.Water 37-* /ff nc &r &Z fio /^r 
Blowby, in.woter ö &/ ö 0 0 0 0 

Barometer, in.Hg &•<# #.0 31-/Q M/O &/£> QT0? 9**7 



) 

CUMMINS NH220 LOG SHEET 
TEST NO._j^ FUELJAS   DATE 7-/^f AGE 7^ 

Operator         (TüM     
Time                     & 
Test Hour 
Speed, RPM (frl U*o 
Load, lb—ft •StfA sv>.7 
Fuel Flow, lb/hr Sb-d -HZ-6 
Exh. Opacity, % 07o IkO 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 Ml lit 
Exhaust Cyl. 2 '£>%S /&>% 

t 

Exhaust Cyl. 3 (D73 ft/ 
i 

! 

Exhaust Cyl. 4 IO& 111 
Exhaust Cyl. 5 (o1l M% 
Exhaust Cyl. 6 (£>Xl m 
Exhaust Common l!\Q (Oli 
Water In M /<rf 
Water Out /a m 
Oil Sump w /n * 

i    ■ 

Fuel tt vt I 
Inlet Air 11 (£( 

i 
i 

Wet Bulb 71.0 ??<$ 
Dry Bulb $?.* V<o 

PRESSURES, PSIG 
Fuel Pump %[0 ^.i> 

Oil Gallery S3S Ht$ 

LOW PRESSURES 
Intoke Vac, in.water i-i l-° 
Exh. Comm., in.Water iH.o ti>$ 
Blowby, in.water 0 Ö 

Barometer, in.Hg mi SM>"l 



870714.125424 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1133.6 .520 612.01 .289 
K2-Exhaust 2, F 1206.1 .773 652.26 .429 
K3-Exhaust 3, F 1157.9 .705 625.50 .391 
K4-Exhaust 4, F 1154.2 .759 623.44 .422 
K5-Exhaust 5, F 1174.9 .343 634.96 .191 
K6-Exhaust 6, F 1083.7 .428 584.30 .238 
K7-Exhaust Common, F 1194.2 .662 645.68 .368 
bry   Bulb Temperature, F 85,038 .335 29.466 .186 
Wet Bulb Temperature, F 78.834 .109 26.019 .061 
J1-Water In, F 162.46 .076 72.478 .042 
J2-Water Out, F 168.26 .042 75.703 .024 
J3-0il Sump, F 219.85 .370 104.36 .205 
J4-Fuel Inlet, F 91.847 .108 33.249 .060 
J5-Air After Filter, F 102.63 .186 39.236 .103 
J6-Intake Manifold, F 104.12 .118 40.065 .066 
J7-Fuel Return, F 95.381 .221 35.212 .123 
Pi-Fuel, PSIG 122.88 1.620 847.24 11.169 
P2-0il Gallery, P8IG 57.042 .094 393.29 .651 
P6-Ex Common, "H20G 25.126 .375 6.252 .093 
P7-Air Aft Filt, "H20V 6.014 .308 1.496 .077 
P8-Blowby. "H20G .113 .023 .028 .006 
Pll-Baro <Venfc>, "Hg ABS 29.027 .002 98.296 .007 
Speed, RPM 2102.2 2.715 2102.2 2.715 
Load, Lb-Ft 458.65 5.559 621.84 7.537 
Smoke, V. 33.918 .323 33.918 .323 
Fuel Flow, Lb/Hr 73.797 .428 33.474 .194 
Horsepower 183.58 2.267 136.87 1.690 
Corrected Horsepower 195.88 2.419 146.04 1.803 
BSFC, lb/hp-hr .402 .006 .245 .003 
Corrected BSFC .377 .005 .229 .003 
Relative Humidity 76.196 .748 76.196 .748 
Reference Pr^ssur^,   inHg 28.584 96.798 



13 0.2 
152,4 
12169 
15.5 
19 B 

ISO. 0 
2S.42 
21 02 
453,7 

hAVY HIGH SPEED DIESEL - CUMMINS HH220G 
wore ; 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing .' 
Crank angle Offset : 
Reference Pressure : 
Speed ! 
Load  ; 
Fuel Flow : 73,S 
Brake Power : 133,5 
ESFC : .4 02 
Indicated Power : 26.42 
Peak Pressure : 7.061 
Peak Rate of Pressure Rise: 675.0 
Peak Heat Release Rate : 249 
Cumulative Heat Release i 3166. 
Apparent Combustion Efficiency ; 33,1 
Indicated Thermal Efficiency ; 39.6 
Brake Thermal Efficiency : 34,2 
Ignition Delay : 7,3 
Centroid Phasing : 200.7 
Centroid Magnitude : 43,34 
Sensitivity : 31.9 
Premixed/Diffusion Ratio : .24 

FILE ON 1206 
mm 
mm 
.7 cc 
to 1 
TDC 
degrees 
in-Hq 

RPM 
lb-ft 
lb/hr 

3 bhp 
lb/bhp-hr 
kUI/cyl 
MPa 
kPa/deg 
.6 Joules/deq 

'/. 
'/. 
deqrees 
degrees 
J/degree 

degrees 
59 0 



S70714.131226 AL-16Q86-F AL-12920-L NH220 2 
K1-Exhaust 1, F 1129.3 .972 609.60 .540 
K2-Exhaust 2, F 1168 . 4 .737 642.43 .409 
K3-Exhaust 3, F 1157.2 .569 625.10 .316 
K4-Exhaust 4, F 1158.0 .429 625.54 .236 
K5-Exhaust 5, F 1189.8 .770 643.22 .428 
K6-Exhaust 6, F 1085.1 .655 585.07 .364 
K7-Exhaust Common, F 1209.1 .516 653.93 .286 
Dry Bulb Temperature, F 85.184 . 148 29.546 .082 
Wet Bulb Ttnptraturti F 79.046 .045 26.136 .025 
J1-Water In, F 162.25 .091 72.363 .051 
J2-Water Out, F 169.28 .073 76.266 .041 
J3-0il Sump, F 219.91 .244 104.39 . 136 
J4-Fuel Inlet, F 91.487 .133 33.048 .074 
J5-Air After Filter, F 103.02 .456 39.457 .253 
•J6-Intake Manifold, F 104.83 .180 40.463 .100 
J7-Fuel Return, F 94.110 .275 34.505 . 153 
Pi-Fuel, PSIG 110.09 .538 759.01 3.71 1 
P2-0il Gallery, PSIG 55.351 .048 381.63 .331 
P6-Ex Common, "H20G 17.423 .568 4.336 . 141 
P7-Air Aft Filt, "H20V 4.942 .425 1 .230 . 1 06 
P8-Blowby, "H20G .1 16 .049 .029 .012 
Pll-Baro <Vent), "Hg ABS 29.027 .007 98.295 .022 
Speed, RPM 1802.0 2.062 1802.0 2.062 
Load, Lb-Ft 509.46 6.055 690.76 6.210 
Smoke, '/. 22.993 .746 22.993 .746 
Fuel Flow, Lb/Hr 69.579 .322 31 .560 . 146 
Horsepower 174.81 2.183 130.33 1 .627 
Corrected Horsepower 186.64 2.330 139.16 1 .737 
BSFC, lb/hp-hr .398 .006 .242 .003 
Corrected BSFC .373 .005 .227 .003 
Relative Humidity 76.466 .396 76.466 .396 
Reference Pressure, inHg 28.663 97.064 



HAVY HIGH SPEED DIESEL - CUMMINS HH220G 
Bore i 
Stroke i 
Displacement- ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressurs:   ■• 
Speed ; 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release s 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centre id Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CH12 OS 
13 0,2 mm 
t 52.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

180.0 degrees 
28.66 in-Hg 
1302 RPM 
5 09.5 lb-ft 
69.6 lb/hr 
174.31 bhp 
.398 lb/bhp-hr 

23.58 kwVcyl 
7.504 MPa 
318.2 kPa/deg 

314.5 Joules/deg 
3223.51 Joules 
76.9 ;-: 
37.5 '/. 
34.5 V. 
6.6 degrees 
197.7 degrees 
46.63 J/degree 
30.1 deqrees 

.2133 0 



870714.132644 AL-I6086-F AL-12920-L NH220 2 
Kt-Exhaust 1, F 876,46 .748 469.15 .415 
K2-Exhaust 2, F 917.32 .581 491.85 .323 
K3-Exhaust 3, F 871.91 .463 466.62 .257 
K4-Exhaust 4, F 863.28 .643 461.82 .357 
K5-Exhaust 5, F 857.63 .647 458.68 .360 
K6-Exhaust 6, F 801.54 .664 427.52 .369 
K7-Exhaust Common, F 871.39 .289 466.33 .161 
Dry Bulb Temperature, F 88.195 .263 31.219 ,146 
Wet Bulb Temperature, F 78,363 .052 25.757 .029 
J1-Water In, F 164.70 .093 73.723 .051 
J2-W«ter Out, F 168.81 .045 76.008 .025 
J3-0U Sump, F 218.54 .127 103.63 .071 
J4-Fuel Inlet, F 89.114 .178 31.730 .099 
J5-Air After Filter, F 99.115 .153 37.286 .085 
J6-Intake Manifold, F 100.71 .100 38.170 .056 
J7-Fuel Return, F 91.256 .173 32.920 .096 
P1-Fuel, PSIC 56.036 .389 386.35 2.682 
P2-0il Gallery, PSIG 56.111 .136 386.87 .938 
P6-Ex Common, "H20G 16.616 .368 4.135 .092 
P7-Air Aft Fiit, "H20V 3.902 .380 .971 .094 
P8-Blowby, "H20G .063 .055 .016 .014 
Pll-Baro <Vent), "HgABS 29.104 .005 98.556 .016 
Speed, RPM 1801.0 3.299 1801.0 3.299 
Load, Lb-Ft 365.77 2.443 495.91 3.313 
Smoke, X 7.614 .158 7.614 .158 
Fuel Flow, Lb/Hr 45.388 .472 20.587 .214 
Horsepower 125.43 .984 93.514 .733 
Corrected Horsepower 132.79 1.042 99.003 .777 
BSFC, lb/hp-hr .362 .004 .220 .002 
Corrected BSFC .342 .003 .208 .002 
Relative Humidity 64.811 .603 64.811 .603 
Reference Pressure, inHg 28.817 97.584 



ÜAVY HIGH SPEED DIESEL 
Bore : 
Stroke; 
Displacement : 
Compression Ratio i 
Injection Timing i 
Crank angle Offset ; 
Reference Pressure ; 
Speed : 
Load  : 
l-uel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity i 
Fremixed/Diffus ion Ratio ; 

CUMMINS NH22 0G IL.E CN1210 
130.2 
152.4 
12169 
15.5 
19 B 

130. 0 
23.92 
1301 
365.8 
45.4 
125.4 
.362 

18.63 
6.437 
589 . 7 

219 
25 1 4 . 
91 .9 

mm 
mm 
.7 cc 
to 1 
TDC 
degrees 
in-Hq 

RPM 
lb-ft 
Ib/hr 

4 bhp 
lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
.4 Joules/deg 
13 Joules 
v 

5 
0 
5 

45 
33 
9 
197.5 
34.38 
27. 0 

.35 

degrees 
degrees 
J,''degree 

deqrees 
167 



870714.133957 AL-16086-F AL-J2920-L NH220 2 
Kl-Exhaust 1, F 732.42 .556 389.12 .309 
K2-Exhaust 2, F 759.95 .400 404.41 .222 
K3-Exhaust 3/ F 723.45 .525 384.14 .292 
K4-Exhaust 4, F 717.95 .481 381.08 .267 
K5-Exhaust 5, F 705.34 .387 374.08 .215 
K6-Exhaust 6, F 650.60 .673 343.67 .374 
K7-Exhaust Common, F 710.16 .443 376.75 .246 
Dry Bulb Temperatur«, F 90.014 .299 32.230 . 166 
Wet Bulb Temperature, F 79.502 .219 26.390 . 122 
J1-Water In, F 168.01 .079 75.560 . 044 
J2-Uater Out, F 170.78 .062 77.098 . 034 
J3-0il Sump, F 214.13 .083 101.18 . 046 
J4-Fuel Inlet, F 88.103 .185 31.168 . 103 
J5-Air After Filter, F 101.53 .213 38.630 . 118 
J6-Intake Manifold, F 103.61 .061 39.784 . 034 
J7-Fuel Return, F 89.735 .200 32.075 .111 
P1-Fuel, PSIG 37.528 .662 258.74 4.563 
P2-0il Gallery, PSIG 56.849 . 144 391.96 .994 
P6-Ex Common, "H20G 14.461 .468 3.599 . \\? 
P7-Air Aft Filt, "H20V 4.263 .491 1 .061 . 122 
P8-blo«by, "H20G .066 .046 .016 .01 1 
P11-Baro <Vent>, "Hg ABS 29.101 .004 98.546 . 014 
Speed, RPM 1801.8 2.869 1801 .8 2.869 
Load, Lb-Ft 270.31 4.081 366.49 5.533 
Smoke, '/. 5.664 . 116 5.664 . 116 
Fuel Flo«, Lb/Hr 36.866 .287 16.722 . 130 
Horsepower 92.738 1 .521 69.143 1 . 134 
Corrected Horsepower 98.509 1 .616 73.445 1 .205 
BSFC, lb/hp-hr .398 , 0C8 .242 . 005 
Corrected BSFC .374 .007 .228 . 004 
Relative Humidity 63.296 .242 63.296 .242 
Reference Pressure, inHg 28.787 97.484 



viftVY HIGH SPEED DIESEL - CUMMINS NH22 0( 
Bore : 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crank angle Offset : 
Reference Pressure ; 
Speed r 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent- Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ! 
Premixed/Diffusion Ratio i 

FILE CN1212 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

180,0 degrees 
28.79 in-Hq 
1-3 02 RPM 
270.3 Ib-ft 
36.9 lb/hr 
92.74 bhp 
.398 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
,2 Joules/deg 
06 Joules 

14.37 
5.768 
468.7 

174 
1919. 
86.3 V. 
43,0 y. 
34,5 V. 
10,7 degrees 
197.6 degrees 
27,55 ..'/degree 
26,0 deqrees 

,4106Ö 



870714.135400 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 549,01 1.780 287.23 .989 
K2-Exhaust 2, F 541.86 2.459 283.26 1.366 
K3-Exhaust 3, F 518.20 4.398 270,11 2.443 
K4-Exhaust 4, F 524.79 .594 273.77 .330 
K5-Exhaust 5, F 503.24 1.871 261.80 1.040 
K6-Exhaust 6, F 441.49 2.248 227.50 1.249 
K7-Exhaust Common, F 499.14 1.623 259.52 .902 
Dry Bulb Temperature, F 89.349 .245 31.860 .136 
Wet Bulb Temperature, F 78.728 .119 25.960 .066 
J1-Water In, F 170.42 .107 76.900 .059 
J2-Uater Out, F 171.62 .083 77.568 .046 
J3-0il Sump, F 209.52 .313 98.625 .174 
J4-Fuel Inlet, F 87.441 .163 30.801 .091 
J5-Air After Filter, F 99.760 .154 37.645 .086 
J6-Intake Manifold, F 102.53 .146 39.183 .081 
J7-Fuel Return, F 87.808 .171 31.004 .095 
Pi-Fuel, PSIC 20.054 .185 138.26 1.276 
P2-0il Gallery, PSIG 57.802 .017 398.53 .121 
P6-Ex Common, "H20G 11.095 .476 2.761 .118 
P7-Air Aft Filt, "H20V 4.597 .669 1.144 .166 
P8-Blowby, "H20G .053 .060 .013 .015 
P11-Baro <Vent), "Hg ABS 29.092 .005 98.517 .016 
Speed, RPM 1802.0 4.019 1802.0 4.019 
Load, Lb-Ft 134.86 3.792 182.84 5.142 
Smoke, Ji 3.209 .067 3.209 ,067 
Fuel Flow, Lb/Hr 22.191 .328 10.066 .149 
Horsepower 46.272 1.305 34.499 .973 
Corrected Horsepower 49.042 1.383 36.564 1.031 
BSFC, lb/hp-hr .480 .012 .292 .007 
Corrected BSFC ,453 .011 .275 .0 07 
Relative Humidity 62.725 .379 62.725 .379 
Reference Pressure, inHg 28.754 97.372 



IAVY   HIGH   SPEED   DIESEL   -   CUMMINS 
iore    : 
itroke    i 
isplacement    ; 

Compression  Ratio   ! 
injection   Timing    s 
rankangle   Offset    : 

reference   Pressure    : 
Speed    : 
.oad 
:uel   Flow    : 
irake   Power   i 
SSFC    : 
ndicated   Power    : 
eak   Pressure    ; 

•eak   Rate   of   Pressure   Rise; 
eak   Heat   Release   Rate    : 
umulative   Heat   Release   : 
ipparent   Combustion   Efficiency    : 
ndicated   Thermal   Efficiency    i 
rake   Thermal   Efficiency    : 
ignition   Delay    : 
entroid   Phasing   : 
entroid   Magnitude    : 
Sensitivity   : 
remixed/Diffusion   Ratio   : 

NH22 0G 
13 0,2 mm 
152,4 mm 
12169,7 cc 
15,5 to 1 
19 BTDC 

130.0 degrees 
23,75 in-Hg 
13 02 RPM 
134.9 lb-ft 
22,2 lb/hr 
46,29 bhp 
,43 0 lb/bhp-hr 
3.34 kwVcyl 

5 , 026 MPa 
247.7 kPa/deg 

88.3 Joules/deg 
06 Joules 

FTLE CN1214 

12» 1 
9 0,6 '/. 
44. 0 '/. 
28.6 y. 
12.5 degrees 
193,9 degrees 
17.39 J/degree 
25.5 degrees 

,49 02 0 



870714.140438 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 422.51 ,572 216.95 .319 
K2-Exhaust 2, F 389.48 .516 198.60 .287 
K3-Exhaust 3, F 339.58 1.319 170.88 .733 
K4-Exhaust 4, F 401.55 .423 205.30 .235 
K5-Exhaust 5, F 386.99 .292 197.21 .162 
K6-Exhaust 6, F 329.64 .562 165.35 .312 
K7-Exhaust Common, F 374.82 .229 190.45 .127 
Dry   Bulb Temperature, F 89.544 .284 31.969 .158 
Wet Bulb Temperature, F 78,828 .124 26.016 .069 
J1-Water In, F 170.61 .178 77.007 .099 
J2-Water Out, F 171.25 .134 77.358 .075 
J3-0il Sump, F 206.95 ,151 97.195 .084 
•J4-Fuel Inlet, F 87.722 .142 30.957 .079 
J5-Air After Filter, F 99.868 .106 37.704 .059 
J6-Intake Manifold, F 102.50 .052 39.167 .029 
J7-Fuel Return, F 87.432 .093 30.795 .051 
Pi-Fuel, PSIG 11.955 .129 82.428 .891 
P2-0il Gallery, PSIG 58.017 .021 400.01 .144 
P6-Ex Common, "H20G 9.733 .281 2.422 .070 
P7-Air Aft Filt, »H20V 4.379 .540 1.090 .134 
P8-Blowby, "H20G .050 .053 .012 .013 
Pll-Baro <Vent>, "HgABS   29.086 .003 98.497 .012 
Speed, RPM 1801.3 3.797 1801.3 3.797 
Load, Lb-Ft 43.717 1.563 59.272 2.119 
Smoke, % 1.753 ,087 1.753 .087 
Fuel Flow, Lb/Hr 13.840 .208 6.278 .094 
Horsepower 14.993 .534 11.179 .398 
Corrected Horsepower 15.897 .566 11.853 .422 
BSFC, lb/hp-hr .924 .028 .562 .017 
Corrected BSFC .871 .026 .530 .016 
Relative Humidity 62.499 .471 62.499 .471 
Reference Pressure, inHg   28.764 97.406 



iAVY HIGH SPEED DIESEL CUMMINS NH22 0G FILE CM 121 
do re ; 
Stroke i 
Displacement- ; 
Compression Ratio ; 
Injection Timing : 
C rank angle Of f set ; 
Reference Pressure ; 
Speed ; 
Load  : 
Fuel Flow : 
D r a k e P o w e r ; 
BSFC : 
Indicated Power : 
Peak Pressure ; 
i;eak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency 
Indicated Thermal Efficiency f 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Gen=itivity s 
Fremixed/Diffusion Ratio i 

130.2 mm 
t 52,4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

180.0 degrees 
28,76 in-Hq 
1801 RPM 
43.7 lb-ft 
13.8 lb/hr 
14,99 bhp 
,921 lb/bhp-hr 
5,18 kwVcyl 

4,647 MPa 
134.4 kPa/deg 

48 . 2 Joules/deq 
723.884 Joules 
37,0 V. 
41,5 V. 
14.9 X 
13,9 degrees 
198,9 degrees 
12,82 J/degree 
24,0 deqrees 

.57872 



870714.142309 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1075.8 .837 579.91 .465 
K2-Exhaust 2, F 1134.3 .988 612.37 .549 
K3-Exhaust 3, F 1117.2 .390 602,90 .217 
K4-Exhaust 4, F 1105.2 .595 596.24 .330 
K5-Exhaust 5* F 1148.4 .911 620.24 .506 
K6-Exhaust 6, F 1054.6 .726 568.08 .404 
K7-Exhaust Common, F 1168.8 .931 631.58 .517 
Dry Bulb Temperature, F 89.948 .228 32.193 . 126 
Wet Bulb Temperature, F 79.009 .127 26.116 ,070 
■Jl -Water In, F 159.52 5 .613 70.845 3. 119 
J2-Water Out, F 168.38 3 .832 75.767 2. 129 
J3-0il Sump, F 207.22 .337 97.346 . 187 
J4-Fuel Inlet, F 89.415 .173 31.897 .096 
J5-Air After Filter, F 1 02. 07 .126 38.925 .070 
J6-Intake Manifold, F 104.73 . 119 40.407 . 066 
J7-Fuel Return, F 91.264 .252 32.924 . 140 
Pf-Fuel, P8IC 92.701 1 .328 639.15 9. 156 
P2-0il Gallery, P8IG 56. 086 .037 386.70 .253 
P6-Ex Common, "H20G 14.561 .701 3.623 . 174 
P7-Air Aft Fiit, "H20V 3.609 .263 .898 .066 
P8-Blowby, "H20G .097 .034 .024 .008 
Pll-Baro <Vent>, "Hg ABS 29.078 .002 98.470 . 006 
Speed, RPM 1502.9 2 .049 1502.9 2. 049 
Load, Lb-Ft 536.14 3 .214 726.91 4.358 
Smoke, 7. 24.832 1 . 142 24.832 1 . 142 
Fuel Flow, Lb/Hr 59.487 .478 26.983 ,217 
Horsepower 153.42 .785 114.39 .585 
Corrected Horsepower 163.06 .835 121.57 .622 
BSFC, lb/hp-hr .388 .003 .236 . 002 
Corrected BSFC .365 .002 .222 . 001 
Relative Humidity 61.959 .259 61.959 .259 
Reference Pressure, inHg 28.813 97.571 



NAVY HIGH SPEED DIESEL CUMMINS NH22 0G FILE CN1213 
sore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset ; 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow ; 
brake Power : 
3SFC i 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ! 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Fremixed/Diffus ion Ratio ! 

5 3 0.2 mm 
152,4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

130.0 degrees 
23,81 in-Hq 
1503 RPM 
536.1 lb-ft 
59.5 lb/hr 

153.42   bhp 
lb/bhp-hr 
kwVcyl 
MPa 
kPa/deq 
3   Joules/deg 

•Joules u; 

.333 
20.62 
8 , 1 09 
932, 1 

399 
3315 
77,1 V. 
33.3 V. 
35.4 V. 
4 ,3 degrees 
194.1 degrees 
56,47 J/degree 
28,3 deqrees 

,15 027 



970714.144015 AL-16086-F AL-12920-L HH220 2 
Kl-Exhaust 1, F 1025.1 .534 551.75 .296 
K2-Exhaust 2, F 1087.5 .722 586.41 .401 
K3-Exhaust 3/ F 1073.1 .449 578.39 .25 0 
K4-Exhaust 4, F 1059.3 .280 570.70 , 155 
K5-Exhaust 5, F 1097.1 .794 591.75 .441 
K6-Exhaust 6,   F 1031 .1 .930 555.08 .517 
K7-Exhaust Common/ F 1123.9 .593 606.59 .329 
Dry Bulb Temperatur«/ F 90.104 . 160 32.280 .089 
Wet Bulb Temperature/ F 78.939 .101 26.077 ,056 
Jl-Water In, F 158.69 . 050 70.381 . 028 
J2-Uater Out/ F 167.61 .089 75.337 .049 
J3-0il Sump, F 205.63 .235 96.458 . 131 
J4-Fuel Inlet, F 88.858 .137 31.588 .076 
J5-Air After Filter, F 99.738 . 147 37.632 .082 
J6-Intake Manifold/ F 102.42 .058 39.121 . 032 
J7-Fuel Return, F 89.905 .079 32.169 . 044 
P1-Fuel/ PSIG 80.076 .595 552.11 4, 102 
P2-0il Gallery/ PSIG 53.366 .030 367.94 .210 
P6-Ex Common, "H20G 13.388 .355 3.331 .088 
P7-Air Aft Filt/ "H20V 3.410 .253 .849 .063 
P8-Blowby, "H20G .089 .047 .022 .012 
P11-Baro <Vent>, "Hg ABS 29.073 .002 98.452 .005 
Speed/ RPM 1300.8 3.288 1300.8 3.288 
Load, Lb-Ft 550.61 2.297 746.53 3. 115 
Smoke, '/. 27.013 1.276 27.013 1 .276 
Fuel Flow, Lb/Hr 55.139 .734 25.011 .333 
Horsepower 136.37 .764 101.68 .569 
Corrected Horsepower 144.64 .810 107.84 .604 
BSFC/ lb/'hp-hr .404 .006 .246 . 004 
Corrected BSFC .381 . 006 .232 . 003 
Relative Humidity 61.323 . 180 61.323 .180 
Reference Pressure, inHg 28,822 97.603 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore ! 
Stroke i 
Displacement- : 
Compression Ratio ; 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure   i 
Speed i 
L Odd  ; 
Fuel Flow : 
Brake Power ; 
3SFC ; 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity s 
Fremixed/Diffusion Ratio ! 

FILE CM 122 0 
13 0.2 mm 
152.4 mm 
12169.7 o: 
15,5 to 1 
19 BTDC 

180.0 degrees 
28,32 in-Hq 
1301 RPM 
55 0,6 lb-ft 
55.1 lb/hr 
136.39 bhp 
.4 04 lb/bhp-hr 

18.12 kWYcyl 
8.384 MPa 
1006. kPa/deq 
421.2 Joules/dc :9 

3338.45 Joules 
72.6 JJ 
36.4 V. 
34. 0 V. 
3■7 degrees 
192.4 degrees 
62,49 J/degree 
27.7 deqrees 

.133 04 



3?0?t4,145842 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL-16086-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperature, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

J1-Water   In,   F 
J2-Water  Out,   F 
•J3-0il   Sump,   F 
J4-Fuel   Inlet,   F 
J5-Air  After  Filter,   F 
J6-Intake  Manifold,   F 
J?-Fuel   Return,   F 
Pi-Fuel,   PSIG 
P2-0Ü   Gallery,   PSIG 
P6-Ex  Common,   "H20G 
P7-Air   Aft   Filt,    "H20V 
P8-Blowby,    "H20G 
Pll-Baro  <Vent>,    "Hg  ABS 
Speed,   RPM 
Load,   Lb-Ft 
■Smoke,   '/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920- 
974.96 
1009.3 
990,46 
972.39 
1016.0 
961.25 
1042.4 
90.181 
78.802 
158.78 
168.71 
199.77 
89.208 
99.928 
101.66 
89.954 
61.710 
48.402 
11.362 
3.090 
.036 

29.064 
1100.4 
540.56 
17.416 
46.644 
113.26 
120.16 

.412 

.388 
60.703 
28.837 

L HH220 
.608 
.473 
.688 
.548 
.906 
.730 
.276 
. 149 
.024 
.083 
.104 
. 146 
.225 
.234 
.106 
.247 
.286 
.057 
.539 
.208 
.081 
.002 

2.343 
2.911 
.769 

3.418 
.691 
.733 
.031 
.030 
.438 

523.87 
542.93 
532.48 
522.44 
546.67 
516.25 
561.34 
32.323 
26.001 
70.436 
75.950 
93.207 
31.782 
37.738 
38.698 
32.197 
425.47 
333.72 
2.827 
.769 
.009 

96.422 
1100.4 
732.90 
17.416 
21.158 
84.445 
89.585 

.251 

.236 
60.703 
97.653 

2 
338 
263 
382 
304 
504 
406 
153 
083 
013 
046 
058 
081 
125 
130 
059 
137 
971 
390 
134 
052 
02 0 
007 
343 
946 
769 
550 
515 
546 
019 
018 
438 



MAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power    : 
BSFC ; 
indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Pr-emixed/Diffusion Ratio i 

NH22GG 
13 0,2 mm 
152.4 mm 
12169.7 c: 
J5.5 to 1 
19 BTDC 

130.0 degrees 
28.34 in-Hq 
1100 RPM 
54 0.6 lb-ft 
46■6 lb/hr 
113.23 bhp 
,412 lb/bhp-hr 

IL.f CN1222 

15, 02 kW/cyl 
3.439 MPa 
934.0 kPa/deg 

396,6 Joules/deg 
3274■46 Joules 
71 . 2 V. 
35. 6 "i 
33. 4 'A 
2, 8 degrees 

191 .4 degrees 
60. 98 J/degree 
27, 5 degrees 

, 1 0216 



CUMMINS NH220 LOG SHEET 
TEST NO._^_ FUEL^£ DATE2^sPAGE^x 

Operator J^ 
Time If- 
Test Hour 
Speed, RPM 
Lood, lb-ft 

W£L 

Fuel Flow, lb/hr 
Exh. Opocity, % 3y.Q 

TEMPERATURES, DEG. F 

Exhaust Cyl. 1 
Exhaust Cyl. 2 
Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 
Exhaust Cyl. 6 
Exhaust Common 

(J&Ö 
H7U 
f/.f 

Sl3.1SU.n$£l% 

U22. 
^JL 

Uli- 
U1L 
tä&7 
im. mc 

Water In 
Water Out 
Oil Sump Mt 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

/<#> 

PRESSURES, PSIG 

Fuel Pump 
Oil Gallery 

M. 
Ml. 

13 

7L*> 

US- &i.[ 
IU- 

wx 
oat 
1AL2. \m_ 
m 
uH 

!Set> 

IL2- 

11% 
IBL 
litt. 
WL 
Uli 
LßzL 

)3*z> 

U>.<± 
&£ 

Mi 
ttsi 
0L 
LLLL 
UM. 

^K\\m% IÜ37MIM 
Ho. 
IAl 
£&> m 

l&L 
m- 

im. 

im 
MZ' 
OIL 
Ij.o 

at 
mi 
mi 
u>*2_ 
MQ. 
±fö 

HI   ,/4/ 
M   \/?o 

f/  ,?2 
U>l   /*2 
75.7 

m.S lf.0 

.&31» //*& 
5L$tf?t 

LOW PRESSURES 

Intoke Vac, in.water 
Exh. Comm., in.Water 
Blowby, in.woter 
Barometer, in.Hg 

^k 
QlQto.o 

11 
6 

äüs^WFL 

2L£ 
M* 

)Cti.O 

ai 

QIJUM- 
11  l?o 
IP^Jl 
TiL 

%>.Q- 

m 
Ä£ 

L± 
no 

£> 

1± 
)L>0 

O 

n<f? 

2LL 
MA 

6%D 
90JL 

LA 
&0 
ö 

zie* 



870715.085529 AL-15299-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1170.9 1 . 035 632.75 .575 
K2-Exhaust 2, F 1249.0 .611 676.13 .339 
K3-Exhaust 3, F 1217.8 .659 658.78 .366 
K4-Exhaust 4, F 1196.0 .579 646.69 .322 
K5-Exhaust 5, F 1209.5 .683 653.61 .379 
K6-Exhaust 6, F 1113.5 .958 600.85 .532 
K7-Exhaust Common, F 1237.2 .446 669.53 .248 
Dry   Bulb Temperature, F 78.395 .090 25.775 .050 
Wet Bulb Temperaturej F 75.577 .038 24.209 .021 
Jl-Water In, F 162.22 .058 72.342 .032 
J2-Water Out, F 168,40 .042 75.775 .024 
J3-0iI Sump, F 226.62 .339 108.12 . 188 
J4-Fuel Inlet, F 92.279 .072 33.489 .04 0 
•J5-Air After Filter, F 98.045 . 138 36.691 .077 
J6-Intake Manifold, F 100.54 . 178 38.076 .099 
J7-Fuel Return, F 96.311 .065 35.729 .036 
PI-Fuel, PSIC 127.50 1 .595 879.06 It.000 
P2-0il Gallery, PSIG 55/857 .045 385.12 .307 
P6-Ex Common, "H20G 26,068 .267 6,487 . 066 
P7-Air Aft Filt, "H20V 5.537 .291 1 .378 . 072 
P8-Blowby, °H20G .056 . 027 .014 . 007 
P11-Baro <Vent>, uHg ABS 29.053 . 001 98.383 . 004 
Speed, RPM 2103.0 3 .153 2103.0 3. 153 
Load, Lb-Ft 471.65 5 .065 639.47 6.867 
Smoke, "A 24.769 .570 24.769 .570 
Fuel Flow, Lb/»r 81.479 .761 36.958 .345 
Horsepower 188.86 1 .892 140.81 1 .41 1 
Corrected Horsepower 200.05 2 .004 149.15 1 .494 
BSFC, lb/hp-hr .431 .007 .263 . 004 
Corrected BSFC .407 .007 .248 .004 
Relative Humidity 87.948 .212 87.948 .212 
Reference Pressure, inHg 28.645 97.004 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke i 
Displacement ; 
Compression Ratio : 
Injection Timing i 
Crank angle Offset ; 
Keference Pressure : 
Speed : 
Load  ; 
r'uel Flow : 
Srake Power ; 
SSFC : 
indicated Power : 
-eak Pressure i 
"eak Rate of Pressure Rise; 
•eak Heat Release Rate : 
Cumulative Heat Release i 
apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
?t-ake Thermal Efficiency : 
Ignition Delay : 
Jentroid Phasing ; 
Sentroid Magnitude ; 
-■ erisi t i v i t y ; 
"remixad/Diffusion Ratio ; 

HH22ÖÜ 
130,2 
152,4 
12169 
15.5 
19 B 

180, ü 
28 , 65 
21 03 
471 .7 
31,5 
188.8 
,431 

26,33 
7,010 
514.3 

177 
3 1 94 . 
76.3 
36,5 
32. 0 

6, 0 
199.9 
3 0.7 0 
32,9 

FILE CHf224 

13 

mm 
mm 

,7   c>z 
to   1 
TDC 
degrees 
in-Hq 

RPM 
lb-ft 
lb/hr 

3   bhp 
lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
,8 Joules/deg 
39 Joules 
V, 
V, 
7. 
degrees 
degrees 
J/degree 

degrees 
226 



870715.091048 AL-15299-F AL-12920-L NH220 2 
K1-Exhaust 1, F 1170,4 .689 632.46 .383 
K2-Exhaust 2, F 1229.8 .881 665,45 .490 
K3-Exhaust 3, F 1210.4 .368 654.69 .204 
K4-Exhaust 4, F 1193.0 .417 644.98 .231 
K5-Exhaust 5, F 1219.6 .375 659.80 .208 
K6-Exhaust 6, F 1113.6 .364 600.87 ,213 
K7-Exhaust Common, F 1251.8 .509 677.69 .283 
Dry Bulb Temperature, F 78.886 .095 26.048 .053 
Wet Bulb Temperature, F 76.052 .031 24.473 .017 
J1-Water In, F 162.19 .084 72.328 .047 
J2-Water Out, F 169.39 .048 76.328 .027 
J3-Oil Sump, F 228.17 .151 t08.98 .084 
J4-Fuel Inlet, F 91.159 .178 32.866 .099 
J5-Air After Filter, F 100.83 .324 38.240 .180 
J6-Intake Manifold, F 103.08 .078 39.490 .043 
J7-Fuel Return, F 94.983 .182 34.991 .101 
Pi-Fuel, PSIG 113.92 1.504 785.48 10.368 
P2-0Ü Gallery, PSIG 54.296 .027 374.36 .189 
P6-Ex Common, "H20G 18.288 .582 4.551 .145 
P7-Air Aft Filt, "H20V 4.826 .690 1.201 .172 
P8-Blowby, "H20G .091 .029 .023 .007 
Pll-Baro <Vent>, "HgABS 29.054 .005 98.388 .018 
Speed, RPM 1803.3 3.730 1803.3 3.730 
Load, Lb-Ft 514.09 4.501 697.01 6.103 
Smoke, '/. 16.497 .384 16.497 .384 
Fuel Flow, Lb/Hr 73.295 1.160 33.246 .526 
Horsepower 176.51 1.763 131.60 1.314 
Corrected Horsepower 187.53 1.873 139.81 1.396 
BSFC, lb/hp-hr .415 .009 .253 .005 
Corrected BSFC .391 .008 .238 .005 



HKVY HIGH SPEED DIESEL - CUMMINS 
:;. o r C  1 

>trofce .' 
Displacement- : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow ; 
brake Power i 
SSFC ; 
Indicated Power ; 
~;'eak Pressure ; 
Peak Rate of Pressure Rise: 
: eak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
.ndicated Thermal Efficiency i 
.rake Thermal Efficiency ; 
Ignition Delay ; 
Cent-raid Phasing ; 
Centroid Magnitude ; 
Censi t i v i t-y ; 
"remixed/D if fusion Ratio ; 

NH22 OG 
13 0.2 mm 
152,4 mm 
12169.7 cc 
13,5 to 1 
19 BTDC 

180.0 degrees 
28,59 in-Hg 
1803 RPM 
514.1 lb-ft 
73,3 lb/hr 
176,49 bhp 
.415 lb/bhp-hr 

23.97 kwVcyl 
7.494 MPa 
594,3 kPa/deg 

218.6 Joules/deq 
3242,18 Joules 
73,8 V. 
36.3 y. 
33.2 y. 
4,4 degrees 
196.6 degrees 

FILE CHI 226 

34,23 J/degree 
31.2 degrees 

,14118 



870715.092906 AL-15299-F AL-12920-L NH22Ö 2 
Kl-Exhaust I, F 1145.3 1.035 618.49 .575 
K2-Exhaust 2, F 1197.6 1.148 647.55 .638 
K3-Exhaust 3, F 1199.1 1.275 648.41 ,708 
K4-Exhaust 4, F 1175.0 .763 635.03 .424 
K5-Exhaust 5, F 1217.6 1.136 658.68 .631 
K6-Exhaust 6, F 1099.3 .917 592.94 .509 
K7~Exhaust Common, F 1275.2 1.122 690.67 .623 
Dry Bulb Temperatur«/ F 80.813 .031 27.119 .017 
Wet Bulb Temperature, F 76.461 .023 24.701 .013 
Jl-Water In, F 162.11 .120 72.281 .067 
J2-Uater Out, F 170.57 .044 76.981 .025 
J3-0il Sump, F 222.54 .097 105,85 .054 
J4-Fuel Inlet, F 92.094 .065 33.386 .036 
•J5-Air After Filter, F 102.58 .183 39.210 .102 
J6-Intake Manifold, F 104.15 .104 40.081 .058 
J7-Fuel Return, F 94.724 .054 34.846 .030 
P1-Fuel, PSIG 100.29 1.168 691.45 8.052 
P2-0il Gallery, PSIG 52,374 .016 361.11 ,109 
P6-Ex Common, "H20G 15.372 .612 3.825 .152 
P7-Air Aft Filt> "H20V 3.672 .247 .914 .061 
P8-Blowby, "H20G .026 .021 .007 .005 
PU-Baro  <Vent>, "HgABS   29.074 .002 98.454 .006 
Speed, RPH 1502.0 2.450 1502.0 2.450 
Load, Lb-Ft 551.92 4.107 748.30 5.568 
Smoke, K 16.548 .664 16.548 .664 
Fuel Flow, Lb/Hr 68.300 .723 30.980 .328 
Horsepower 157.84 1.084 117.68 .808 
Corrected Horsepower 167.81 1.152 125.11 .859 
BSFC, lb/hp-hr .433 .006 .263 .004 
Corrected BSFC .407 .006 .248 .004 
Relative Humidity 82,178 .096 82.178 .096 
Reference Pressure, inHg   28,803 97.539 



:AVY HIGH SPEED DIESEL - CUMMINS NH22 0 
jöre ! 
■■!• broke : 
['■ ispl acement ; 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset ; 
Reference Pressure : 
Speed ! 
Load  ! 
Fuel Flow : 
B r* a ks Po w e r ; 
BSFC : 
Indicated Power : 
f eak Pressure : 
r-eak Rate of Pressure Rise: 
"■ sak Heat Release Rate : 
Lumulative Heat Release ; 
pparent Combustion Efficiency : 
indicated Thermal Efficiency : 
Brake Thermal Efficiency* ! 
ignition Del ay : 
Centre id Phasing i 
Centroid Magnitude ; 
Sensitivity : 
Pr emi xed/'D 1 ff us i on Ratio ; 

FIL £ CHI 228 
13 0,2 mm 
i 52 , 4 mm 
12169 7 cc 
15,5 to 1 
19 BTDC 

130. 0 decrees 
28.8 0 in~Hg 
15 02 RPM 
551 ,9 lb-ft 
68. 3 lb/hr 
157,84 hhp 
.433 lb/bhp-hr 

2 0.85 kW/cyl 
S, 154 MPa 
697,6 kPa/deq 

274 0 Joules/deq 
3322.31 Joules 
67.6 K 
33.9 V. 
31.9 Y. 
1,7 degrees 

193.1 degrees 
39.99 J/degree 
3 0,4 decjrees 

.05502 



870715.094553 AL-15299-F AL-12920-L HH220 2 
Kl-Exhaust 1, F 1082.5 .628 583.61 .349 
K2-Exhaust 2, F 1137.3 .795 614.03 .442 
K3-Exhaust 3, F 1147.6 1 . 010 619.76 .561 
K4-Exhaust 4, F 1116.9 .566 602,70 .314 
K5-Exhaust 5* F 1170.8 .411 632.67 .228 
K6-Exhaust 6, F 1060.8 .882 571.54 .490 
K7-Exhaust CoMon, F 1235.6 .530 668.68 .295 
Dry Bulb Temperature, F 79.879 .285 26.600 .159 
Wet Bulb Temperature/ F 76,160 .146 24.534 .081 
Jt-Water In, F 161.63 .067 72.018 .037 
J2-Uater Out, F 170.82 .067 77.124 . 037 
J3-0il Sump, F 217*32 .147 102.96 .082 
J4-Fuel Inlet, F 91 .403 .127 33.002 .071 
J5-Air After Filter, F 101.78 . 099 38.769 . 055 
J6-Intake Manifold, F 104.19 .110 40.108 .061 
d7-Fuel Return, F 93.571 .088 34.206 .049 
P1-Fuel, PSIG 86.763 .745 598.21 5. 137 
P2-0il Gallery, PSIG 49.437 .024 34 0.86 . 167 
P6-Ex Common, "H20G 14.319 .467 3.563 . 116 
P7-Air Aft Filt, "H20V 3.420 .238 .851 .059 
P8-Blowby, "H20G .065 .045 .016 .01 1 
Pll-Baro <Vent>, "Hg ABS 29.069 .001 98.439 .004 
Speed, RPM 1299.4 3. 113 1299.4 3. 113 
Load, Lb-Ft 558.29 1 .735 756.94 2.352 
Smoke, Y. 16.267 .309 16.267 .309 
Fuel Flow, Lb/Hr 60.613 1 ,012 27.493 .459 
Horsepower 138.12 .669 102.98 .499 
Corrected Horsepower 146.75 .711 109.41 .530 
BSFC, lb/hp-hr .439 .008 .267 .005 
Corrected BSFC .413 .007 .251 .004 
Relative Humidity 84.511 .526 84.511 .526 
Reference Pressure, inHg 28.818 97.588 



<öVY   HIGH   SPEED   DIESEL 
;ore ; 

CUMMINS HH2i 

> isp1ac 
'. ■'ompres 
'n.ject i 
rank an 
uferen 
need  ! . r — — _i  i 

. O 3 d   ! 

■uel Fl 
irake P 
:SFC ; 
' ndi c-st- 
eak Pr 

' e 3 k R a 
sak He 

• umul at 
■ pparen 
, nd i cat 
'' r a k e T 
L gn i t- io 
'.ent-ro i 
'entroi 
• ensiti 
: remixe 

e m e n t i 
5ion Ratio 
on Timing i 
gle Offset 
ce Pressure 

O'.-.l  ! 

ower 

ed Power ; 
essure ; 
te of Pressure Rise; 
at Release Rate : 
lve Heat Release i 
t Combustion Efficiency 
ed Thermal Efficiency : 
hermal Efficiency ; 
n Delay : 
d Phasing i 
d Magnitude : 
vity : 
d/Diffusion Ratio : 

OG 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

130,0 degrees 
28,32 in-Hg 
1299 RPM 
553.3 lb-ft 
6 0.6 lb/hr 
133.09 bhp 
,439 lb/bhp-hr 

13,04 kW/cyl 
8,413 MPa 
72 0,7 kPa/deg 

296.0 Joules/deg 
3331.57 Joules 
66.1 "/. 
33 . 1 % 
31.4 y. 
1.1 degrees 

192■0 degrees 
43.00 -J/degree 
29,9 degrees 

,036 05 

FILE CN12 3 0 



870715.100003 AL-15299-F AL-1292Q-L NH220 2 
K1-Exhaust 1, F 1000.2 .715 537.89 .397 
K2-Exhaust 2, F 1044.2 .856 562.33 .476 
K3-Exhaust 3, F 1049.6 .512 565.34 .285 
K4-Exhaust 4, F 1010.3 .610 543.48 .339 
K5-Exhaust 5, F 1070.0 .374 576.65 .208 
K6-Exhaust 6, F 992.09 .562 533.38 .312 
K7-Exhaust Common, F 1117.7 1.104 603.19 .613 
Ory  Bulb Temperature, F 80.471 .290 26.928 .161 
Wet Bulb Temperature, F 76.469 .150 24.705 .083 
J1-Water In, F 161.77 1.294 72.096 .719 
J2-yater Out, F 171.12 .816 77.291 .453 
J3-0il Sump, F 213.00 .054 100,56 .030 
J4-Fuel Inlet, F 89.364 .141 31.869 .078 
J5-Air After Filter, F 97.064 .292 35.591 .162 
J6-Intake Manifold, F 98.097 .203 36.720 .113 
J7-Fuel Return, F 91.053 .124 32.807 .069 
Pi-Fuel, PSIG 65.819 .576 453.81 3.974 
P2-0il Gallery, PSIG 43.916 .065 302.79 .451 
P6-Ex Common, "H20G 11.147 .565 2.774 .141 
P7-Air Aft Filt, "H20V 3.004 .239 .747 .059 
P8-Blowby, "H20G -.4)01 .097 -.000 .024 
Pll-Baro <Venfc>, "HgABS 29.069 .002 98.438 .007 
Speed, RPM 1100.2 3.848 1100.2 3.848 
Load, Lb-Ft 543.04 2.837 736.25 3.846 
Smoke, X 14.182 .444 14.182 .444 
Fuel Flow, Lb/Hr 49.548 .754 22.475 .342 
Horsepower 113.76 .804 84.814 .599 
Corrected Horsepower 120.27 .850 89.672 .634 
BSFC, lb/hp-hr .436 .007 .265 .004 
Corrected BSFC .412 .007 .251 .004 
Relative Humidity 83.493 .559 83.493 .559 
Reference Pressure, inHg 28.849 97.690 



HAW HIGH SPEED DIESEL - CUMMINS HH22 0G FILE CHI 2 32 
core : 
Stroke : 
uisplacement i 
Compression Ratio : 
Injection Timing i 
Crank angle Offset ; 
Reference Pressure : 
.-•peed ; 
'•_ o a d  ! 
Fuel Flow : 
Brake Power : 
o c- p r- 

indicated Power : 
Peak Pressure.    \ 
Peak Rate of Pressure   Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
•Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centra id Phasing : 
Centroid Magnitude i 
Sensitivity : 
Freraixed/Diffus ion Ratio : 

130,2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

1 SO.ö degrees 
28.35 in-Hq 
1100 RPM 
543.0 lb-ft 
49.6 lb/hr 

113,73 bhp 
.436   lb/bhp-hr 

15,20   kwVcyl 
8.351    MPa 
630,6   kPa/deq 

Joules/deg 
Joules 

277 . 9 
3291.34 
67.5 V. 
34,0 V. 
31,6 y. 
1.6 degrees 

191.2 degrees 
41.37 J/degree 
23.6 deqrees 

.05519 



CUMMINS NH220 LOG SHEET 
TEST NO._i_FUEL1^fjATEz^ZPAGE^^ 

Operator ^^ 
Time '■&- 

Test Hour 
Speed, RPM 
Lood. Ib-ft     
Fuel Flow, lb/hr 
Exh. Opoctty, % 

11D 

TEMPERATURES, DEC F 

Exhoust Cyl. 1 
Exhoust Cyl. 2 
Exhoust Cyl. 3 
Exhoust Cyl. 4 
Exhoust Cyl. 5 
Exhoust Cyl. 6 
Exhoust Common 

ay^y&xo 
m2x 

UM 
11*6 

to2Z 
61. \ 
l£& 

jlQL 
im. 

twcmn 
llHi. 
äLl 

U3L 
UM 

(0% fill 
iUL 

Woter In 
Woter Out 

ILL 
Lh± 

Oil Sump OQL £22 \0N 
Fuel 
Inlet Air 
Wet Bulb 

J&L 

Dry Bulb 

PRESSURES, PSIG 
Fuel Pump 
Oil Gollery 

I LI 

£L 

7L m 
i4*t> 
SC% 

i&L 
SM. QV.o 
«;g4U ^/^ 
La. 

Sff> 

£ &0 
u 
£Lo 
mi 
ZoV 

/&x> 
/&& 

&£_ 

12LL 
S3: wma 
2L 1 
M-&1 
££> 

n 
LLL 

*7Q7& 
W2, 
fal 

mi 
£l -7^ i 

A 
J&2 

l&o 

\.D 

621 
SSt 

£33 

£21 
&o 

I tea 
&.t Stt£ 
I3.& 
n 

y£L 
131 
22Q w 
1D& 
Mt 
Ml. 
b£g 

/rt J61 
/7D ,/tf HL 
Off \2ö6 ,^>y ties 
f?f rwr 

\fi?L 
Xo 07.3 

r<3 

/67.0 S$,ö 

LOW PRESSURES 
Intoke Vac, in.water A3 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

21$_ 
D 

&*W<>1 

MS&fJ?.K 

^L 
&o_ 
o.l 

sal es.e 

LL 
Zfci. 

o 
no& 

HS.b 

M 
ILÜ- 

ö 

ItoL 
712L 

pi   \JC3 

&.Q 

2&o 
StA 

LUJ. 

I£2d_ 

!£%L 
im. 
//Q2-\ 
\M£> 
\l£$L 
\U22- 

ao_ MAL 

1 f 
&x_ 

£L 

7%.o 
<8S.£> 

Ml 

Ail /»<=> 

lernen 

2&S_ 
&ö_ 

n&. 
izr 

JJ- 
1L0_ 

Mf?imol 



CUMMINS NH220 LOG SHEET 
TEST NO.J7   FUEL.^f DATE^ggPAGE xT 

Operator         ^rf(v   — 
"TTm.            _       r~  ' 

Test Hour 
Speed, RPM f&O 1(00 
Lood. Ib-ft W7 Ar/ 
Fuel Flow, lb/hr 53^ >V/.Y 
Exh. Opocity. % 3H£> ri:T 
TEMPERATURES, DEG. F 

1 | 
j 

Exhoust Cyl. 1 A7P- 773 
1 

■      ~| 

Exhoust Cyl. 2 totf Iff ! 

Exhoust Cyl. 3 /o(A m 1 

Exhaust Cyl. 4 IPS^ %i 
Exhaust Cyl. 5 fpn /&oä 
Exhaust Cyl. 6 i&XL <JS3 
Exhaust Common //33 ftfi 
Water In HI iff 
Water Out H1 at 

! Oil Sump fr>k M 1          ; 
j          1  j  

Fuel 7Ö to !      ! 
1      i    — 

1            1 ! 

Inlet Air $7 11 
1            ! 
1 
1 

Wet Bulb ma 78.7 
Dry Bulb &•$ ff*S 
PRESSURES, PSIG 
Fuel Pump Mö &o 
Oil Gallery &ö Hll 

LOW PRESSURES 
Intake Vac, in.water hi l.o 
Exh. Comm., in.Water 11-0 }!■< 

Blowby, in.water &t ö 
Barometer, in.Hg yt.o<o 3*<* 



870715.111853 AL-16086-F i &L-12920-L NH220 2 
Kl-Exhaust 1, F 1128.5 1 ,400 609.19 .778 
K2-Exheust 2, F 1201.5 .612 649.72 .34 0 
K3-Exhaust 3, F 1144 , 7 .660 618.16 .366 
K4-Exhaust 4, F 1144.5 .375 618.05 .208 
K5-Exhaust 5/ F 1161 .9 .436 627.74 .244 
K6-Exhaust 6, F 1073.1 .735 578.42 .408 
K7-Exhaust Common, F 1176.1 ,225 635.62 . 125 
Dry  Bulb Temperature, F 83.957 .184 28.865 .102 
Wat Bulb Temperature, F 75.069 .093 23.927 .052 
J1-Water In, F 162.52 .061 72.513 .034 
J2-Water Out, F 168,54 .028 75.855 . 016 
J3-0il Sump, F 225.58 .313 107,54 .174 
J4-Fuel Inlet, F 89.705 .216 32.058 .120 
J5-Air After Filter, F 100.46 .203 38.034 .113 
J6-Intake Manifold, F 102.32 .136 39.066 .077 
•J7-Fuel Return, F 92.067 .191 33.371 ,106 
P1-Fual, PSIG 121.20 1 .750 835.65 12.066 
P2-0il Gallery, PSIG 56.029 .033 386.31 .229 
P6-Ex Common, "H20G 25.681 .296 6.390 .074 
P7-Air Aft Fiit, "H20V 5.495 .232 1 .367 .058 
P8-Blowby, "H20G .112 .029 .028 .007 
Pll-Baro <Venfc>, "Hg ABS 29.066 .002 98.430 . 007 
Speed, RPM 2102.6 3.225 2102.6 3.225 
Load, Lb-Ft 462.08 4.969 626.49 6.737 
Smoke, V. 20.335 .522 20.335 .522 
Fuel Flow, Lb/Hr 73.155 .766 33.182 .348 
Horsepower 184.99 1 .812 137.93 1 .351 
Corrected Horsepower 195.72 1 ,917 145.92 1 .429 
BSFC, lb/hp-hr .395 .006 .241 .004 
Corrected BSFC .374 .006 .227 .003 
Relative Humidity 66.466 .254 66.466 .254 
Reference Pressure, inHg 28.662 97.061 



NAVY HIGH SPEED DIESEL - CUMMINS 
bore i 
Stroke i 
Displacement : 
Compression Ratio s 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load 
:ruei Flow ; 
Brake Power ; 
8SFC ! 
indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise! 
Peak Heat- Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ! 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH22.0G ILE CH1234 
130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

1 SO.0 degrees 
23,66 in-Hq 
2103 RPM 
462,1 lb-ft 

2 lb/hr 
03 bhp 

-hr 
135 
,396 lb/bhp 

25.92 kwYcyl 
6,932 MPa 
632.3 kPa/deg 

231.6 Joules/deq 
3 077 46 

'/. 
v 

Joules 
SI .4 
39. 1 
34.7 7i 
8.1 degrees 

200.0 degrees 
40,44 J/degree 
30.3 degrees 

.264 04 



Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exh«ust 6, F 
K7-Exhaust COMOO, F 
Dry  Bulb Temperatur«/ F 
Wet Bulb Temperatur«, F 
J1-Uater In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
•J?-Fuel Return, F 
P1-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <V«nt>, "Hg ABS 
Spe«d> RPH 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-12920-L NH220 2 
1118.1 1 .382 603.36 .768 
1174.9 .484 634.97 .269 
1133.3 .427 611.83 .237 
1135.4 .300 613.00 .167 
1162.8 .700 628.21 .389 
1067.3 .548 575.16 .304 
1176.1 .339 635.63 .188 
84.255 .233 29.031 . 129 
75.880 .096 24.378 . 053 
162.48 .105 72.488 .058 
169.30 .040 76.280 .022 
223.28 .389 106.27 .216 
89.361 .069 31.867 .038 
102.57 .384 39.204 .213 
104.69 .073 40.383 .040 
91.330 .065 32.961 .036 
105.97 1 .180 730.65 8. 138 
55; 062 .025 379.64 .170 
17.816 .641 4.433 .160 
4.583 .62? 1 .140 .156 
.137 .03? .034 .009 

29.066 .005 98.428 .016 
1802.9 2.757 1802.9 2.757 
503.03 3.699 682.01 5. 015 
15.388 .506 15.388 .506 
67.622 .710 30.673 .322 
172.68 1 .499 128.75 1.118 
183.23 1 .590 136.61 1 . 186 

.392 .006 .238 .004 

.369 .006 .225 .004 
68.331 .453 68.331 .453 
28.729 97.287 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
S t r o k s : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset i 
Reference Pressure    : 
Speed : 
Load  : 
Puel Flow : 
Brake Power : 
BSFC : 
indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffus ion Ratio : 

NH22ÖG FILE CHI -.} o 

13 0.2 mm 
152,4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

13 0.0 degrees 
23.73 in -Hg 
13 03 RPM 
5 03 . 0 Ib-ft 
67.6 lb/hr 

1 72 . 6Ü 3 bhp 
,391 lb/bhp-hr 

23,29 kW/cyl 
7,397 MPa 
766,9 kPa/deg 

291 , , 2 Joules/deg 
3157.23 Joules 
77,6 " ; 
33 . 1 ' * 
35. 1 V. 
6,7 degrees 
197.0 degrees 
44.97 J/degree 
29.3 degrees 

.22736 



870715.114947 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 880.94 ,845 471,63 ,470 
K2-Exhaust 2, F 918.89 .776 492.72 .431 
K3-Exhaust 3, F 871.28 .654 466.27 .364 
K4-Exhaust 4, F 862.16 .405 461.20 .225 
K5-Exhaust 5, F 851.09 .244 455.05 ,136 
K6-Exhaust 6, F 806.00 .841 430.00 .467 
K7-Exhaust Common, F 870.82 .391 466.01 .217 
Dry  Bulb Temperature, F 84.691 .155 29.273 .086 
Wet Bulb Temperatur«, F 76.240 .040 24.578 .022 
J1-Water In, F 163.85 .047 73.251 .026 
J2~Water Out, F 168.02 .04 0 75.564 .022 
J3-Öil Sump, F 216.56 .400 102.53 .222 
J4-Fuel Inlet, F 87.747 .084 30.971 ,047 
J5-Air After Filter, F 102.17 .240 38.984 .133 
J6-Intake Manifold, F 104.56 .033 40.313 .018 
J7-Fuel Retarn, F 89.760 .126 32.089 .070 
P1-Fuel, PSIG 56.219 .427 387.62 2.944 
P2-0il Gallery, PSIG 56.242 .121 387.77 .834 
P6-Ex Common, "H20G 15.291 .493 3.805 .123 
P7-Air Aft Fiit, "H20V 4.661 .485 1.160 .121 
P8-Blowby, "H20G .076 .049 .019 .012 
P11-Baro <Vent>, "Hg ABS   29.063 .005 98.420 .016 
Speed, RPM 1802.9 4.818 1802.9 4.818 
Load, Lb-Ft 365.47 3.351 495.51 4.544 
Smoke, '/. 5.716 ,219 5.716 .219 
Fuel Flow, Lb/Hr 46.424 .848 21.057 .385 
Horsepower 125.46 1.440 93.538 1.073 
Corrected Horsepower 133.13 1.528 99.260 1.139 
BSFC, lb/hp-hr .370 .008 .225 .005 
Corrected BSFC .349 .007 .212 .004 
Relative Humidity 68.211 .488 68.211 .488 
Reference Pr*ssurB,   inHg   28.721 97.259 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE 
Bore : 13 0,2 mm 
Stroke ; 152.4 mm 
Displacement ; 12169,7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing i 19 BTDC 
Crank angle Offset : 130.0 deqrees 
Reference Pressure i 23,72 in~Hg 
Speed ; 18 03 RPM 
Load  s 365.5 lb-ft 
Fuel Flow ; 46,4 Ib/hr 
Brake Power : 125,48 bhp 
BSFC : ,370 lb/bhp-hr 
Indicated Power i 18.23 kwVcyl 
Peak Pressure : 6.310 MPa 
Peak Rate of Pressure Rise: 548.5 kPa/deg 
Peak Heat Release Rate ; 201.5 Joules/deg 
Cumulative Heat Release : 2441.65 Joules 
apparent- Combustion Efficiency : 37,4 V. 
Indicated Thermal Efficiency ; 43,4 V. 
Brake Thermal Efficiency ! 37.2 V. 
Ignition Delay ; 9.5 degrees 
Centroid Phasing ; 197,7 degrees 
Centroid Magnitude i 33.12 J/degree 
Sensitivity ; 27,1 deqrees 
Premixed/Diffusion Ratio : ,35210 



Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common/ F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Jl-Water In, F 
J2-Uater Out, F 
J3-0Ü Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "M20G 
Pll-Baro <Vent), "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, 7i 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L NH: 220 2 
734.6? 1 .213 390.37 .674 
760.84 1 .731 404.91 .962 
724.03 1 .448 384.46 .804 
714.77 1 .251 379.32 .695 
701.48 1 .307 371.93 .726 
646.13 2 .873 341.18 1 .596 
711 . 10 1 .386 377.28 .770 
65.123 .123 29.513 .068 
77.372 .068 25.207 .038 
166.78 .126 74.880 .070 
169.56 .079 76.422 .044 
211.55 .405 99.753 .225 
89.417 .037 31.898 .021 
100.61 .092 38.117 .051 
102.63 .064 39.241 .035 
91.151 .033 32.862 .018 
38.080 .730 262.56 5. 033 
56.988 .145 392.92 .997 
14.253 .323 3.547 .080 
4.747 .428 1 .181 . 107 
.041 .071 .010 . 018 

29.070 .003 98.443 .009 
1803.0 3 .830 1803.0 3.830 
269.77 5 .758 365.76 7.807 
3.509 .186 3.509 . 186 
35,858 .450 16.265 .204 
92.615 2 . 135 69.052 1 .592 
98.270 2 .265 73.267 1 .689 

.387 .011 .236 . 007 

.365 .010 .222 . 006 
70.759 .159 70.759 .159 
28.721 97.261 



NAVY HIGH SPEED DIESEL - CUMMIN:! 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio ,- 
Injection Timing i 
Crankangle Offset ,• 
Reference Pr&ssurs:   i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rises 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH22 OG 
130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

130,0 degrees 
23,72 in-Hg 
13 03 RPM 
269.8 lb-ft 
35.9 lb/hr 
92.62 bhp 
.333 lb/bhp-hr 

14,13 kwVcyl 
5.635 MPa 
427.3 kPa/deg 

156.6 Joules/deq 
19 02.40 Joules 
83.0 '/. 
43,5 v. 
35,4 "A 
10.8 degrees 
198,4 degrees 
25,44 J/degree 
26,6 degrees 

,40362 

FILE CH124C* 



870715.122135 AL-16086-F 
K1-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry Bulb Temperature, F 
Uet Bulb Temperature, F 
J1-Water In, F 
J2-Uater Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <Venfc>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V, 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prttasur^j   inHg 

AL-12920-L HH220 2 
573.32 .552 300.73 .307 
555.52 .692 290.85 .384 
460.35 2.520 237.97 1 .400 
534.98 .383 279.43 .213 
509.00 .472 265.00 .262 
435.22 .749 224.01 .416 
500.50 .311 260.28 .173 
85.805 .135 29.891 .075 
77.664 .045 25.369 .025 
168.65 .138 75.917 .077 
170.00 .084 76.666 .047 
207.08 .190 97.265 .105 
87.791 .108 30.995 .060 
100.58 .276 38.100 .153 
102.41 .156 39.115 .087 
88.441 .077 31.356 . 043 
20.763 .378 143.16 2.608 
57.939 .030 399.47 .209 
10.922 .262 2.718 .065 
4.737 .577 1 .1 79 . 144 
.055 .065 .014 .016 

29.066 .005 98.430 .016 
1802.3 5.774 1802.3 5.774 
131.44 4.628 178.21 6.274 

1 .313 .144 1 .313 . 144 
21.272 .134 9.649 .061 
45.106 1 .601 33.630 1 .193 
47.874 1.699 35.693 1 .267 

.472 .017 .287 .010 

.445 .016 .271 .010 
69.630 .433 69.630 .433 
28.718 97.250 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G                         FILE j CHI242 
Bore ! 130,2 mm 
Stroke : 152.4 mm 
Displacement- s 12169.7 cc 
Compression Ratio : 15,5 to 1 
Injection Timing i 19 BTDC 
Crankangle Offset    i 130.0 degrees 
Reference Pressure ; 23,72 in-Hg 
Speed ; 1302 RPM 
Load  i 131.4 lb-ft 
Fuel Flow : 21.3 lb/hr 
Brake Power : 45.03 bhp 
BSFC i .472 Ib/bhp-hr 
Indicated Power ; 9,3) kwVcyl 
Peak Pressure : 5,002 MPa 
Peak Rate of Pressure Rise: 249.4 kPa/deg 
Peak Heat Release Rate : 37.2 Joules/deg 
Cumulative Heat Release : 1259,41 Joules 
Apparent Combustion Efficiency ; 93 .2 'A 
Indicated Thermal Efficiency : 43.3 V. 
Brake Thermal Efficiency :             29.1 V. 
Ignition Delay : 12.5 degrees 
Centroid Phasing ; 198.6 degrees 
Centroid Magnitude ; 17,75 J/degree 
Sensitivity : 25,0 degrees 
Premixed/Diffusion Ratio ;               .50072 



870715.123332 AL-16086-F 
K1-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry  Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-yater Out, F 
d3-0il Sump, F 
J4-Fuel Inlet, F 
■J5-Air After Filter, F 
36-Intake Manifold, F 
•J7-Fuel Retarn, F 
PI-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, "/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssur^,   inHg 

AL-12920-L HH220 2 
423.83 .594 217.69 .330 
390.88 1 .217 199.38 .676 
323.06 1 .290 161.70 .717 
401 .48 1.123 205.27 .624 
383.47 .654 195.26 .363 
313.26 1.181 156.26 .656 
371.27 .933 188.48 .518 
85.684 .146 29.825 .061 
77.428 .072 25.238 .040 
170.74 .131 77.079 ,073 
171.35 .099 77.418 . 055 
205.05 .231 96.139 . 128 
87.442 .027 30.801 .015 
99.865 .199 37.703 .111 
102.01 .086 38.895 .048 
87.387 .029 30.771 .016 
11.589 .076 79.906 .522 
58.248 .034 401.61 .236 
8.957 .448 2.229 .111 
5.289 .652 1 .316 . 162 
.032 .030 .008 . 008 

29.067 .003 98.432 • .on 
1803.4 4.789 18 03 .4 4.789 
37.804 1 .839 51.255 2.493 

.572 .154 .572 .154 
12.983 .091 5.889 .041 
12.980 .612 9.678 .456 
13.763 .649 10.261 .484 

1 .002 .051 .610 .031 
.945 .048 .575 .029 

69.199 .266 69.199 .266 
28,678 97.115 



HAW HIGH SPEED DIESEL CUMMINS NH22 0G IL: CN1244 
i J o r e i 
Stroke ; 
Displacement : 
Lompression Ratio : 
injection Timing i 
Crank angle Offset ; 
Reference Pressure ; 
Speed ; 
Load  ; 
i-uel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ■' 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centre id Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12 1 69,7 cc 
15.5 to 1 
19 BTDC 

J 30.0 degrees 
28.68 in-Hq 
18 03 RPM 
37.8 lb-ft 
13.8 lb/hr 
12.98 bhp 

1.063 lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

4.99 
4 .562 
127.4 

50 
708.651 
85.3 V. 
39.9 V. 
12,9 V. 
14.0 degrees 
199.7 degrees 
12.54 J/degree 
24.7 deqrees 

.56847 



1, F 
2, F 
3, F 
4, F 
5, F 
6, F 

K1-Exhaust 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust Common, F 
Dry  Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common* "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro  <Vent>,    "Hg  ABS 
Speed, RPH 
Load, Lb-Ft 
Smoke, '/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHo 

-12920-L NH220 2 
1083,6 .691 584.22 .384 
1134.5 .602 612.4? .335 
1113.8 .477 601 .02 .265 
1099.5 .736 593.04 .409 
1139.2 .804 615.13 .447 
1053.6 .925 567.54 .514 
1170.4 .576 632.43 .320 
86.535 . 115 30.297 .064 
79.032 .049 26.129 .027 
160.96 .105 71.644 .058 
168.60 .064 75.889 .036 
205.41 . 147 96.337 .082 
89.906 . 194 32.170 .108 
102.93 .232 39.406 . 129 
1 04.75 .339 40.418 . 189 
91.167 .237 32.870 .132 
91.786 .762 632.84 5.254 
55.933 .041 385.64 .283 
14.020 .709 3.489 . 176 
3.788 . 196 .943 ,049 
.048 .021 .012 .005 

29.068 .002 98.437 . 008 
1499.4 2.393 1499.4 2.393 
537.95 3.229 729.36 4.378 
20.232 1 . 028 20,232 1 .023 
60.312 . 198 27.357 .090 
153.58 .860 114.51 .641 
163.63 .916 122.00 .683 

.393 .003 .239 .002 
,369 .003 .224 .002 

72.024 .228 72.024 .228 
28.790 97.493 



1-1AVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore : 
Stroke i 
Displacement. : 
Compression Ratio s 
Injection Timing ! 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power s 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Cent-raid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CHI 246 
130.2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

130. 0 degrees 
28.79 in-Hg 
1499 RPN 
538. 0 lb-ft 
6 0.3 lb/hr 
153,5 5 bhp 
.393 lb/bhp-hr 

20. 16 kW/cyl 
7 .86 1 MPa 
390. 1 kPa/deg 

357 .7 Joules/deg 
324 0, 23 Joules 
74.2 V. 
37, 0 V. 
35, 0 y. 
4,3 degrees 
194.1 degrees 
51.11 J/degree 
28.3 deqrees 

. 16 852 



870715.130421 AL-16086-F AL-12920-L NH220 2 
Kl-Exhaust 1, F 1035.1 2,779 557.30 1 .544 
K2-Exhaust 2, F 1085.1 .637 585.07 .354 
K3-Exhaust 3, F 1068.0 .785 575.54 .436 
K4-Exhaust 4, F 1055.4 .770 568.53 .423 
K5-Exhaust 5, F 1090.6 .812 588.09 .451 
K6-Exhaust 6, F 1022.7 .683 550.38 .380 
K7-Exhaust Common, F 1120.8 .993 604.89 .552 
Dry Bulb Temperature/ F 87.059 .169 30.588 .094 
Wet Bulb Temperature, F 79.534 .099 26.408 .055 
Jl-Water In, F 161.11 .106 71 .730 .059 
J2-Water Out, F 169.70 .080 76.500 . 045 
•J3-0il Sump, F 203.04 .341 95.024 .189 
J4-Fuel Inlet, F 89.6 06 .175 32.003 . 097 
J5-Air After Filter, F 98.755 .058 37.086 .032 
J6-Intake Manifold, F 100.89 .139 38.270 .077 
J7-Fuel Return, F 91.392 .210 32.996 . 117 
P1-Fuel, PSIC 79.507 .556 548.18 3.836 
P2-0il Gallery, PSIG 52.565 .028 362.42 . 196 
P6-Ex Common, "H20G 12.702 .341 3.161 . 085 
P7-Air Aft Filt, -H20V 3.682 .215 .916 .054 
P8-Blowby, -H20G .156 .061 .039 .015 
P11-Baro <Vent>, "Hg ABS 29.061 .001 98.411 .003 
Speed, RPM 1302.3 2.153 1302.3 2, 153 
Load, Lb-Ft 549.44 2.875 744.93 3.898 
Smoke, V. 25.241 1. 193 25.241 1 . 193 
Fuel Flow, Lb/Hr 53.086 .661 24.079 .300 
Horsepower 136.24 .629 101.58 .469 
Corrected Horsepower 144.74 .669 107»92 .498 
BSFC, lb^hp-hr .390 .004 .237 . 002 
Corrected BSFC .367 .004 .223 .002 
Relative Humidity 72. 096 .206 72.096 .206 
Reference Pressure, inHg 28.790 97.494 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE ; CN1248 
Bore : 
Stroke s 
Displacement i 
Compression Ratio : 
Injection Timing i 
Crankangle Offset i 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure    : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release s 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 192.3 degrees 
Centroid Magnitude ; 58.43 J/degree 
Sensitivity : 27.4 degrees 
Fremixed/Diffusion Ratio ; .14436 

2 0G 
130,2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

ISO.ö degrees 
28.79 in-Hq 
1302 RPM 
549.4 lb-ft 
53.1 Ib/hr 
136,2 0 bhp 
.39 0 lb/bhp-hr 

17.53 kW/cyl 
8.123 MPa 
930.9 kPa/deg 

387,1 Joules/deq 
3222.9 0 Joules 
72.8 V. 
36,5 V. 
35,2 ;-; 
4,0 degrees 



870715.131952 AL-16086-F AL-12920-L NH220 
Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Ory  Bulb Temperatur«/ F 
Wet Bulb Temperatur«, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
•J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
P1-Fuel, PSIC 
P2-0il Gallery, P8IG 
P6-Ex Common, »H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pfl-Baro  <Vent>,    "Hg  ABS 
Speed> RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb.'hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prmamurm,   inHg 

--12920-L HH220 2 
972.26 .384 522.37 .213 
999.56 .513 537.53 .285 
982.31 1 .163 527.95 .646 
966.76 .787 519.31 .437 
1004.2 .934 540,13 .519 
955.73 .826 513,18 .459 
1037.2 .601 558.47 .334 
86.847 .045 30.471 .025 
78.899 .031 26.055 .017 
160.21 .322 71.230 . 179 
169.09 .251 76.163 . 139 
200,50 .324 93.608 .180 
89.941 .090 32.189 .050 
98.710 .088 37.061 .049 
100.35 .061 37.970 .034 
91.434 ,080 33.019 .045 
60.668 .359 416.29 2.472 
47.527 .032 327.69 .222 
10.919 .501 2.717 .125 
3,198 .267 .796 .067 
-.003 .127 -.001 .032 

29.059 .002 98.405 . 008 
1102 . 1 2.828 1102 . 1 2.828 
538.40 1 .884 729.96 2.554 
16.827 .655 16.827 .655 
45.274 2.242 20.536 1 .017 
112.98 .629 84.233 .469 
119.92 .667 89.408 .498 

.401 .019 .244 .01 1 

.378 .018 .230 .01 1 
70.597 .130 70.597 .130 
28,824 97.608 



NAVY HIGH SPEED DIESEL - CUMMINS 
bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency' : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
r-remixed/Diffusion Ratio ! 

FILE 
13 0.2   iTiiTj 
152.4   mm 
12169.7   cc 
15,5   to   1 
19 BTDC 

1 SO.0 deqrees 
23,32 in-Hg 
1102 RPM 
533,4 lb-ft 
45,3 lb/hr 
t12,97 bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 

Jou1es/deg 
Joules 

CHI 25 0 

,401 
14.29 
8. 184 
858 , 6 

361 
3100. 
69.5 
34.9 
34.3 
2.9 

191 . 

1 1 
y. 

deqrees 
i   degrees 

56.17 J/degree 
27,4 deqrees 

.10494 
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CUMMINS NH-220G DATA SHEETS

TEST FUEL TF10
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i

APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List



Page 1 of 3 

Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)  
Engine Type; Cummins NH220G   Engine Tester 

Test Fuel; fPlStilMm "ate: tfj/gS/ffl ~ 

Step Initials Test Procedure 

I. /r.l-ß Flush fuel system with BF-2 

2«   /•/•// Engine warmup 

3.    <£/./V Clean smokemeter lenses and adjust purge air 
4«    (f--/-X)        Full rack power check with BF-2. Maintain fuel temperature 

at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

5.    {rl.ß        Compute corrected power levels and maximum cylinder pressure.' 

°»    ^-1 A- Compare to 95% confidence bands of BF-2 performance 

7.    /r. iß        Determine action; i.e. continue or contact DTNSRDC 

8*    &./-ß_m        Flush fuel system with 7£MjA32?ffi-e s c fuel 

9. d-./Ai Engine warmup 

10. <j-, /..M Clean smokemeter lenses and adjust purge air 

II. <&/>/*        Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 36+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

Flush fuel system with BF-2 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 3«+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressure 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system with ^^^tes t fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 7/+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. 

13. 

14. u./t 
15. £./•/! 

16. itr.L/? 
^17". /,.;■/? 
^ lÖ. £:£.# 

19. /r.//> 

20. t/A 
21. /,l# 
22. 6>t-/> 



Page 2 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester;  BFLRF(SwRI) 

Fuel Blend; TF/£t/U/8y87 Date; /ö/^?/«7 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run f  RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 

lf_   CÜJ221 

22_ 
3L 
22. 

ff      44M2L 

Cummins NH220G Speed-Power 

Fuel Blend; T£/#&/Sy*7 

Points for Performance Evaluations 

Speed 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

CBHP 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

Run #  RAW File  AVG File 

4*- 

W 

fi.JU/2*9 
d/v/3?/ 

C/u/39? 

CA//3Q/ 
6AJ/3Q3 

C/U/3&S 
C*J/3GO. 



Page 3 of 3 

Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type; Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TFSl///$y#7 Date: /6/2//<?l 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed Run # RAW File AVG File 

2100 /Q3 <LAJ/6&7 <LAJAJ<!>& 
1800 IQH LfiJtfö f /M13/D 
1500 /0tr C/U/3;J C/U/3/Z. 

1300 /^ tJLH.VA CAJA-?/¥ 

lioo )ö7 <L/u/3/S Z/Q/3/6 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack /*e tM/3t7 (U//3/2 
1800 Full-Rack /a? C/J/3tf C/0/7Z& 
1800 133 I/o Cju/3?/ tAJ/323 
1800 98 /// CAJ/3tt CAJ/33V 
1800 48 t/3 6AJ/3Q5 CJU/326 
1800 13 (IS 6AJ/301 CAJ/322 
1500 Full-Rack It* <LAJ/3<?<? CM/330 
1300 Full-Rack II* 4/J/33/ W/332. 
1100 Full-Rack 1/6 (L/O/333 6AJ/33Y 



CUMMINS NH220 LOG SHEET 
TEST NO.^_FUELj^:^DATE^3^PAGE_zl 

Operator 

Time 
Test Hour 
Speed. RPM 
Load, lb—ft im 
Fuel Row, lt»/hr 
Exh. Opacity, % 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 
Exhaust CyL 2 
Exhaust Cyl. 3 

V.35 
$Oh>i> 
&0D_ t&L 

2J. 
/to 

ML 
ML 
wio 

Exhaust Cyl. 4 
Exhaust Cyl. 5 

ttoS/goY 

Exhaust Cyl. 6 
Exhaust Common 

JSS2. 

ZlCL ;o\af{0\?£ 

tf/wl. OjaisL 
/m 

f/KCtwa 
IS-f 122, 
go 

//& 

mi 
/ML 

JM 

Water In 
Water Out 

M2f_ 
ILH3_ 

U9 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Fuel Pump 
Oil Gallery 

'OIL 
lb/ 

2&A 

iM. 

&*iP 

Z&L m_ 

U1L 
1&1 
Uli m_ 
Ml 

\IMD 
IAL ILL 
M. 

ÜL 
11 
it.I 
2£J. 

M. 
tf-o 

IL/3 

/o:to 

ajf 
suo 
iLL 

/offt /a?2> 
im 
ML 
MIL 
U3SL 

ISm^ 
/e>n 
J3t 2 
sz° 
Ho 

/02L 
.1221 
/Qi3 
ULL 

ICflZ\/t>& 

mL 
U£- 

MSL 
äa. 

n» i£j   M 
OIL 
11 

/*/ /t>2  \/oi 

JMO/dCD 

SAX £*Z 

LOW PRESSURES 
Intake Vac, In.water 
Exh. Comm., in.Woter 
Blowby, in.water 
Barometer, in.Hg 

1L 
37 o 

mi* 

WL 

zl 
Q&.D 

mi 

£L 
73^L 

AH 
?%D 

61Z 

79.0 
&L 

£L 
/LX. 
&. 

2m 

2Li 
£LL 

L± 
LLQ. 

b 

Mil 

21JL 

lö.o 
OLL 

\ß 
l3-V 

$*/3 



371023.093133 AL-15299-F AL-12920-L NH220 3 
K1-Exhaust 1, F 1169.5 1.298 631.96 ,721 
K2-Exhaust 2, F 1251.6 ,425 677.53 .236 
K3-Exhaust 3, F 1238.7 .583 670.37 .324 
K4-Exhaust 4, F 1204.7 .552 651.52 .307 
K5-Exhaust 5, F 1220.0 .944 659.97 .524 
K6-Exhaust 6, F 1150.1 .615 621.18 .342 
K7-Exhaust Common, F 1239.6 .586 670.92 .326 
Dry Bulb Temperatur«, F 71.516 .055 21.953 .031 
Wet Bulb Temperature, F 66,881 .024 19.378 .014 
Jl-Water In, F 161.49 .078 71.937 .043 
J2-Water Out, F 168.21 .057 75.671 .032 
J3-0il Sump, F 232.17 .066 111.20 .037 
J4-Fuel Inlet, F 88.925 .023 31.625 .016 
J5-Air After Filter, F 99.175 .106 37.319 .059 
J6-Intake Manifold, F 105.06 .053 40.589 .030 
J7-Fuel Return, F 92.438 .075 33.577 .041 
Pi-Fuel, PSIG 128.34 2.054 884.84 14.165 
P2-0Ü Gallery, PSIG 54.718 .022 377.27 .150 
P6-Ex Common, "H20G 26.922 .238 6.699 .059 
P7-Air Aft Filt, "H20V 4.880 .367 1.214 .091 
P8-Blowby, "H20C .068 .026 .017 .006 
P11-Baro <Vent>, "HgABS 29.105 .002 98.560 .003 
Speed, RPM 2100.3 3.133 2100.3 3.133 
Load, Lb-Ft 473.61 2.998 642.13 4.064 
Smoke, V. 18.539 .310 18.539 .310 
Fuel Flow, Lb/Hr 83.049 .719 37.670 .326 
Horsepower 189.40 1.079 141.21 .805 
Corrected Horsepower 198.71 1.132 148.15 .844 
BSFC, lb/hp-hr .438 .003 .267 .002 
Corrected BSFC .418 .002 .254 .001 
Relative Humidity 78.848 .186 78.848 .186 
Reference Pressure, inHg 28.746 97.345 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CM 129 0 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.75 in-Hq 
2100 RPM 
473.6 lb-ft 
33. 0 lb/hr 
139.37 bhp 
.438 lb/bhp-hr 

28,70 kwVcyl 
7. 060 MPa 
522.7 kPa/deg 

185.6 Joules/deg 
3299,35 Joules 
77.3 '/. 
38.4 V. 
31.5 '/. 
5.5 degrees 

1 96.1 4 degrees 
35.54 J/degree 
29.9 deqrees 

. 13403 



871023.094852 AL-152« *9-F i AL-12920-L NH220 3 
Kl-Exhaust 1, F 1163.6 .752 623.66 .413 
K2-Exhaust 2, F 1237.0 .483 669.47 .263 
K3-Exhaust 3/ F 1229.0 .604 665.00 .335 
K4-Exhaust 4, F 1207.4 .308 653.01 . 171 
K5-Exhaust 5, F 1243.3 .463 672.93 .257 
K6-Exhauet 6, F 1146.0 .842 618.89 .468 
K7-Exhaust Common, F 1254.6 .330 679.23 . 133 
[>ry  Bulb Temperature,, F 72.492 .055 22.495 .031 
Wet Bulb Temperature, F 67.480 . 024 19.711 . 013 
J1-Water In, F 161.35 . 133 71.861 . 074 
J2-Water Out, F 168.91 .085 76.053 .047 
J3-0il Sump, F 227.57 . 166 108.65 .092 
J4-Fuel Inlet, F 89.823 .069 32.124 .038 
J5-Air After Filter, F 100.73 . 132 38.185 .073 
J6-Intake Manifold, F 106.97 .028 41.651 .016 
•J?-Fuel Return, F 92.383 . 097 33.546 . 054 
Pi-Fuel, PSIG 114.50 1 .062 789.42 7.321 
P2-0il Gallery, PSIG 54.253 .021 374.06 . 144 
P6-Ex Common, "H20G 19.340 .592 4.813 . 147 
P7-Air Aft Filt, "H20V 4.123 .798 1 .026 . 199 
P8-Blowby, "H20G . 066 .039 .016 . 01 0 
P11-Baro <Vent>, "Hg ABS 29.113 . 007 98.588 . 023 
Speed, RPM 1800.8 2.751 1800.8 2.751 
Load, Lb-Ft 513.06 1 .600 702.39 2. 169 
Smoke, "/. 12.884 .243 12.884 .243 
Fuel Flow, Lb/Hr 76.055 .291 34.498 . 132 
Horsepower 177.63 .695 132.44 .518 
Corrected Horsepower 186.63 .730 139.14 .544 
8SFC, lb/hp-hr .428 .003 .260 .002 
Corrected BSFC .408 . 002 .248 . 001 
Relative Humidity 77.501 . 151 77.501 . 151 
Reference Pressure, i nHg 28.810 97.562 



NAVY HIGH SPEED DIESEL 
Bore : 
Stroke *. 
Displacement : 
Compression Ratio .' 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
S3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ! 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

CUMMINS NH22ÜG h lLt CN12S2 
J30.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

131.0 degrees 
28.81 in-Hg 
1801 RPM 
518.1 lb-ft 
76.1 lb/hr 
177.67 bhp 
.428 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
4 Joules/deq 

Joules 71 
v 

25.64 
7.556 
601 .5 

224 
3378. 
74.0 
37.4 V. 
32.2 V. 
2.3 degrees 
193.3 degrees 
37.23 J/degree 
30.0 degrees 

.09279 



3i"1 UZ£ . 1 UUZ44 HL-JDZS^-P 
K1-Exhaust 1, F 

RL-TZ9ZQ-L 
1128 .4 

NH220 
1 .079 609.13 

3 
.599 

K2-Exhaust 2, F 1204.1 .343 651.19 . 191 
K3-Exhaust 3, F 1200.1 .364 648.95 .202 
K4-Exhaust 4, F 1 166.0 .437 629.93 .243 
K5-Exhaust 5, F 1213.2 .664 656.25 .369 
K6-Exhaust 6, F 1113.1 .984 600.60 .547 
K7-Exhaust Common, F 1238.7 .302 670.40 .445 
Dry Bulb Temperature, F 72.917 .128 22.732 .071 
Wet Bulb Temperature, F 67.617 .051 19.787 .028 
J1-Uater In, F 161.30 . 157 71.835 . 087 
J2-Water Out, F 169.85 .096 76.585 . 053 
J3-0il Sump, F 220.30 . 170 104.61 .094 
J4-Fuel Inlet, F 88.700 .023 31.500 .013 
J5-Air After Filter, F 101.26 .099 38.480 .055 
J6-Intake Manifold, F 106.80 ,042 41.558 . 023 
J7-Fuel Return, F 90.736 . 132 32.631 . 073 
Pi-Fuel, PSIG 97.128 1 .393 669.67 9.604 
P2-0Ü Gallery, PSIG 53.103 . 082 366.13 .566 
P6-Ex Common, "H20G 15.349 .691 3.819 . 172 
P7-Air Aft Filt, "H20V 3.228 . 184 .803 . 046 
P8-Blowby, "H20G .062 .007 .015 . 002 
P11-Baro <Vent), "Hg ABS 29.126 .002 98.630 . 008 
Speed, RPM 1499.1 2.533 1499.1 2.533 
Load, Lb-Ft 554.09 1 .582 751.24 2. 145 
Smoke, "/. 11.165 .401 11.165 .401 
Fuel Flow, Lb/Hr 67.450 .369 30.595 . 167 
Horsepower 158.15 .378 117.91 .282 
Corrected Horsepower 166.17 .397 123.89 .296 
BSFC, lb/hp-hr .426 . 002 .259 . 001 
Corrected BSFC .406 .002 .247 . 001 
Relative Humidity 76.401 .304 76.401 .304 
Reference Pressure, inHg 28.888 97.826 



NAVY HIGH SPEED DIESEL CUMMINS NH22QG FILE CN1234 
tiore ; 
Stroke : 
Displacement : 
Compression Ratio s 
Injection Timing : 
Crankangle Offset s 
Reference Pressure : 
Speed : 
Load  : 
cuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
^'remixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
2.8.89 in-Hg 
1499 RPM 
554.1 lb-ft 
67.5 lb/hr 
153.15 bhp 
,427 lb/bhp-hr 

22.21 kwVcyl 
3. 196 MPa 
732.3 kPa/deg 

295.2 Joules/deg 
3408.95 Joules 
70, 1 '/. 
36.5 '/. 
32.3 V. 
1.2 degrees 

139.4 degrees 
44.62 J/degree 
27.2 deqrees 

.04247 



371023.102129 AL-15299-F AL-12920-L NH220 3 
K1-Exhaust 1, F 1083.3 .869 534.04 .483 
K2-Exhaust 2, F 1161.1 .233 627.30 .157 
K3-Exhaust 3, F 1157.0 .896 624.93 .498 
K4-Exhaust 4, F 1130.1 .929 610.07 .516 
K5-Exhaust 5, F 1195.7 .642 646.47 .357 
K6-Exhaust 6, F 1091.7 .856 588.71 .475 
K7-Exhaust Common, F 1236.0 1.199 668.90 .666 
Dry  Bulb Temperatur«, F 73.167 .032 22.871 .045 
Wet Bulb Temperature, F 67.949 .023 19.971 .013 
J1-Water In, F 160.30 .141 71.277 .078 
J2-Water Out, F 169.33 .053 76.571 .029 
J3-0il Sump, F 212.73 .127 100.41 .071 
J4-Fuel Inlet, F 89.133 .101 31.741 .056 
J5-Air After Filter, F 101.64 .114 38.691 .063 
J6-Intake Manifold, F 107.29 .089 41.827 .049 
J7-Fuel Return, F 90.205 .075 32.336 .042 
PI-Fuel, PSIG 86.139 1.109 594.26 7.648 
P2-0il Gallery, PSIG 51.196 .058 352.98 .403 
P6-Ex Common, *H20G 15.441 .368 3.842 .091 
P7-Air Aft Filt, "H20V 2.727 .330 .679 .082 
P8-Blowby, "H20G .064 .037 .016 .009 
P11-Baro <Vent>, "Hg ABS   29.126 .002 98.633 .006 
Speed, RPM 1299.0 2.130 1299.0 2.130 
Load, Lb-Ft 561.60 1.532 761.43 2.077 
Smoke, Y. 11.967 .462 11.967 .462 
Fuel Flow, Lb/Hr 61.907 .598 28.080 .271 
Horsepower 138.90 .532 103.56 .397 
Corrected Horsepower 146.03 .559 108.88 .417 
BSFC, lb/hp-hr .446 .005 .271 .003 
Corrected BSFC .424 .005 .258 .003 
Relative Humidity 76.818 .245 76.818 .245 
Reference Pressure, inHg   28.926 97.954 



4AVY HIGH SPEED DIESEL CUMMINS NH220C FILE CHi 236 
Bore ! 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
13 BTDC 

131.0 degrees 
23.93 in-Hg 
1299 RPM 
561.6 lb-ft 
61.9 Ib/hr 
138.90 bhp 
.446 lb/bhp-hr 

19. Ot kU/cyl 
3.573 MPa 
732.2 kPa/deg 

328.1 Joules/deg 
3393.08 Joules 
65.9 '/. 
34.1 V. 
3i.o y. 
1.0 degrees 

188.3 degrees 
49.61 J/degree 
26.2 degrees 

.03940 



371023.103909 AL-15299-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1009.1 .534 542.86 .297 
K2-Exhaust 2, F 1078.2 .594 581.19 .330 
K3-Exhaust 3, F 1073.8 .647 578.78 .360 
K4-Exhaust 4, F 1043.9 .463 562.16 .257 
K5-Exhaust 5, F 1117.0 .514 602.78 .236 
K6-Exhaust 6, F 1032,2 .177 555.67 .098 
K7-Exhaust Common, F 1154.7 .478 623.73 .266 
Dry Bulb Temperature, F 73.007 .055 22.782 .030 
Wet Bulb Temperature, F 67.922 .023 19.957 .013 
J1-Water In, F 160.54 . 125 71 .414 .070 
J2-Water Out, F 170.07 . 100 76.707 .056 
•J3-Qil Sump, F 2 05.62 .215 96.455 . 119 
J4-Fuel Inlet, F 89.017 .057 31.676 .032 
J5-Air After Filter, F 103.56 . 145 39.753 .081 
J6-Intake Manifold, F 107.65 . 032 42.030 .018 
J7-Fuel Return, F 90.282 . 145 32.379 .080 
Pi-Fuel, PSIG 68.037 .552 469.10 3.805 
P2-0il Gallery, PSIG 46.631 .040 321.51 .279 
P6-Ex Common, "H20G 12.615 .504 3.139 . 125 
P7-Air Aft Filt, "H20V 2.009 .091 .500 .023 
P8-Blowby, "H20G .069 .037 .017 .009 
P11-Baro <Vent>, "Hg ABS 29.129 .001 98.642 .005 
Speed, RPM 1099.8 2.448 1099.8 2.448 
Load, Lb-Ft 539.80 2.318 731.87 3.143 
Smoke, "/. 15.144 .437 15.144 .437 
Fuel Flow, Lb/Hr 52.296 1 . 148 23.721 .521 
Horsepower 113.04 .629 84.278 .469 
Corrected Horsepower 119.04 .662 88.749 .494 
BSFC, lb/hp-hr .463 .010 .281 .006 
Corrected BSFC .439 .009 .267 . 006 
Relative Humidity 77.333 .200 77.333 .200 
Reference Pressure, inHg 28.981 98.141 



N AVY H 
ore : 
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IÜH SPEED DIESEL - CUMMINS HH22 0G 
J30 

FILE : CN1288 

cement : 
ssion Ratio 
ion Timing : 
ngle Offset 
nee Pressure 

1 ou : 
Power : 

ted Power : 
ressure : 
ate of Pressure Rise: 
eat Release Rate : 
tive Heat Release : 
nt Combustion Efficiency 
ted Thermal Efficiency : 
Thermal Efficiency s 
on Delay : 
id Phasing i 
id Magnitude : 
i v i t y : 
ed/Diffusion Ratio *. 

mm 
152,4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.93 in-Hg 
1 1 00 RPM 
539.3 lb-ft 
52.3 Ib/hr 
113.06 bhp 
,463 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 

. 0 Joules/deq 
15 Joules 
y. 
V. 
V. 

.7 degrees 
136.8 degrees 
49.03 J/degree 
25.1 degrees 

.02956 

15.50 
8.6 07 
726.9 

311 
322 0 
62.7 
32 
29 



CUMMINS NH220 LOG SHEET 

TEST NO. ?   FUEL DATE^y^PAGE   ?p 

Operator 

Time 
Mit- 

lest Hour 
Speed, RPM 
Lood, lb-ft  
Fuel Row, Ib/hr 

&1t 
$$££ 
&/ 

Exh. Opacity, % 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 
Exhaust Cyl. 2 

■ — ■■ -- it 

Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 
Exhaust Cyl. 6 
Exhaust Common 
Water In 
Water Out 

/;*& 

S&AlC.. 

__Jä*P.. 

'&1J23L 

ri%7 

¥**-, •OSl 
US/- 

Oil Sump 
Tüei 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES. PSIG 
Fuel Pump 
Oil Gallery 

412. 
76.D 

/33.C\/3>Q 

£&./ 

LOW PRESSURES 

Intake Vac, in.water 
Exh. Comm., in.Woter 

—r U. 
Blowby, in.water 
Barometer, in.Hg 

Q2S-J2& 
.A 

&Q 

zz^. 
l£jto£l£l*i*> 

/#&> 

ST.? 

L&L 

m. 
m 

/:?a 

mo_ 
m. 

3*4. ZjdCL 

m. 
m. 
17/ 
Ml 

m 
1£L 
IM  M 

/:#>   /'S~ö 

/0/*J/iO 

/fse> 

7 |/*s 2J&2. 

70& 
läJLUCL.6^. 

.55& 2&L 
232- 
2/2L 

f&>c> 

&A_ 
Q.O 

S33- 

&^®1 
S2U2L 
Hit. 
IL2- 

XfTPr : f£j S7 'fS 
/&L\I(&-\31. 
7QO .%>.% .7/.0 
TIA. 

S3± 

a_i 

7tC\ 7?cf 

&o 
6Lä- 

u. 
&0_ 

--0- 
£9./ 

no 
&1 

11 
is^_ 

11. 
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CUMMINS NH220 LOG SHEET 
TEST NO.^_FUEL PATE^^PAGE  g/ 

Operator           ^i^ 

fry* ?:&> 
— —       

Time                         ^ 
Test Hour .&#/AL —  
Speed, RPM               ^ }/&> 
Lood, lb-ft 

tv-7 
— 

Fuel Row, lb/hr 
Exh. Opacity, % 

P32 w 
1 

TEMPERATURES, DEG. F   
i 
1 

Exhaust Cyl. 1 
1 
i 

Exhaust Cyl. 2 
* 

/OS? — 
1 

Exhaust Cyl. 3 ItfD i 

Exhaust Cyl. 4 0fä /oo2 
Exhaust Cyl. 5 //<& /*S9 

j 

 j 
Exhaust Cyl. 6                  \/öß% (031 i 

Exhaust Common             J/60 Ml 
Water In /6/ 1*1 
Water Out /?/ 17/ i 

i ..    i 
Oil Sump 0/2 \Qo? i 

1 Fuel                                      !  qo   \   10   '           i           i i                   i 
 i i                   i 

Inlet Air Vö2_l       >__ J i .__ 1 

Wet Bulb &1 i 

Dry Bulb 73.D no i 
1 

PRESSURES, PSIG 
Fuel Pump ?£>.& 7/0 
Oil Gallery Ho. 

7,f" 

HSO 1 

LOW PRESSURES 

Intake Vac, In.water l.o 
Exh. Comm., In.Woter /H < So 

0 Blowby, in.water 0 — 

Barometer, in.Hg 



87t 023.125927 AL-16083-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1157.7 1 .817 625.39 1 . 6Ö9 
K2-Exhaust 2, F 1253.9 ,984 678.32 .547 
K3-Exhaust 3, F 1238.2 .610 670.13 .339 
K4-Exhaust 4, F 1204.3 .405 65t.28 .225 
K5-Exhaust 5, F 1222.7 1 .361 661.50 .756 
K6-Exhaust 6, F 1151.7 \ .268 622.04 .704 
K7-Exhaust Common/ F 1251.9 .384 677.70 .213 
Dry  Bulb Temperature, F 72.144 . 084 22.302 .047 
Uet Bulb Temperature, F 63.650 .027 20.361 .015 
J1-Water In, F 161.24 . 113 71.797 . 063 
J2-Uater Out, F 163.35 .062 75.751 . 034 
•J3-0il Sump, F 231.18 .283 110.65 . 157 
J4-Fuel Inlet, F 88.043 .217 31.135 . 121 
J5-Air After Filter, F 99.244 .114 37.358 .063 
J6-Intake Manifold, F 103.04 .083 39.464 .046 
J7-Fuel Return, F 92.249 .217 33.471 . 120 
P1-Fuel, PSIG 132.88 1 .429 916.13 9.852 
P2-0iI Gallery, PSIG 54.833 .030 378.06 .204 
P6-Ex Common, "H20G 27.324 . 182 6.799 .045 
P7-Air Aft Filt, "H20V 4.854 .234 1 .208 .058 
P8-Blowby, "H20G .079 .018 .020 .005 
P11-Baro <Vent>, "Hg ABS 29.103 .002 98.554 . 005 
Speed, RPM 2099.1 3 .782 2099.1 3.782 
Load, Lb-Ft 496.32 2 .704 672.92 3.667 
Smoke, 'A 24.433 .644 24.433 .644 
Fuel Flow, Lb/Hr 82.921 1 . 101 37.612 .499 
Horsepower 198.37 .308 147.90 .603 
Corrected Horsepower 208.54 .850 155.48 .634 
BSFC, lb/hp-hr .418 .006 .254 . 004 
Corrected BSFC .398 .006 .242 . 004 
Relative Humidity 83.994 .243 83.994 .243 
Reference Pressure, inHg 28.746 97.345 



HAW HIGH SPEED DIESfcL CUMMINS NH22 0C FILE CHi29 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
8SFC : 
Indicated Power : 
i^eak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Preraixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.75 in-Hg 
2099 RPM 
496.3 lb-ft 
32.9 lb/hr 
193.35 bhp 
.418 lb/bhp-hr 

29.71 kUI/cyl 
7.321 MPa 
353.9 kPa/deg 

335.6 Joules/deq 
3376.57 Joules 
30.8 "/. 
4 0.7 V. 
33.7 ■/. 
10.0 degrees 
196.3 degrees 
67.23 J/degree 
25.3 degrees 

.39746 



371023.13t124 AL-16083-F AL-12920-L NH220                 3 
K1-Exhaust 1, F 1148.8 1.774 620.42 .986 
K2-Exhaust 2, F 1233.6 .725 667,54 .403 
K3-Exhaust 3, F 1225.4 .903 662.99 .502 
K4-Exhaust 4, F 1197.1 .687 647.28 .382 
K5-Exhaust 5, F 1228.1 1.109 664.52 .616 
K6-Exhaust 6, F 1157.0 1.547 625.00 .859 
K7-Exhaust Common, F 1263.0 .615 683.90 .342 
Dry Bulb Temperatur«, F 72.329 .095 22.405 .053 
Wet Bulb Temperature, F 68.692 .056 20.384 .031 
Jl-Uater In, F 161.05 .121 71.694 .067 
J2-Water Out, F 169.23 .050 76.236 .028 
•J3-Oil Sump, F 229.68 .158 109.82 .088 
J4-Fuel Inlet, F 90.161 .029 32.311 .016 
J5-Air After Filter, F 100.77 .142 38.208 ,079 
•J6-Intake Manifold, F 105.38 .020 40.765 .011 
J7-Fuel Return, F 92.665 .047 33.703 .026 
P1-Fuel, PSIG 119.08 .556 821.04 3.833 
P2-0il Gallery, PSIG 53.829 .023 371.14 .159 
P6-Ex Common, "H20G 19.352 .557 4.816 .139 
P7-Air Aft Fiit, "H20V 4.272 .891 1.063 .222 
PS-Blowby, "H20G .077 .034 .019 .008 
P1l-Baro <Vent>, "Hg ABS 29.104 .006 98.558 .021 
Speed, RPM 1800.8 2.626 1800.8 2.626 
Load, Lb-Ft 539.11 1.930 730.93 2.617 
Smoke, V. 22.774 .670 22.774 .670 
Fuel Flow, Lb/Hr 80.342 1.224 36.442 .555 
Horsepower 184.85 .628 137.82 .468 
Corrected Horsepower 194.58 .661 145.07 .493 
BSFC, lb/'hp-hr .435 .007 .264 .004 
Corrected BSFC .413 .007 .251 .004 
Relative Humidity 83.406 .168 83.406 .168 
Reference Pressure, inHg 28.790 97.495 



F 

AVY HIGH SPEED DIESEL - CUMMINS 
ore : 
troke : 
isplacement : 
ompression Ratio i 
njection Timing : 
rankangle Offset : 
eference Pressure   i 
peed : 
oad  : 
uel Flow : 
rake Power ; 
3FC : 
ndicated Power : 
eak Pressure : 
eak Rate of Pressure Rise: 
eak Heat Release Rate : 
emulative Heat Release : 
pparent Combustion Efficiency : 
ndicated Thermal Efficiency : 
rake Thermal Efficiency : 
qnition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 
remixed/Diffusion Ratio : 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.79 in-Hg 
1801 RPM 
539.1 lb-ft 
30.3 lb/hr 
134.87 bhp 
,434 

26.69 
7.852 
1 036. 

4 09 
3446 

FILE CN1292 

1 0 

lb/bhp-hr 
kW/cvi 
MPa 
kPa/deg 
6 Joules/deg 

Joules 
73. 1 
37.7 y. 
32.5 V. 
7.5 degrees 

1 9.3.. 0 degrees 
69.04 J/degree 
24.5 degrees 

.30495 



371023.132629 AL-16083-F AL-12920-L NH220 3 
K1-Exhaust 1, F 837.52 .750 447.51 .416 
K2-Exhaust 2, F 915.60 .477 490,89 .265 
K3-Exhaust 3, F 898.79 ,702 481.55 .390 
K4-Exhaust 4, F 872.58 .733 466.99 ,407 
K5-Exhaust 5, F 865.26 .541 462.92 .301 
K6-Exhaust 6, F 322.12 .573 438.96 .319 
K7-Exhaust Coi»on, F 880.22 .506 471.23 .281 
Dry  Bulb Temperature, F 72.997 .081 22.776 .045 
Wet Bulb Temperature, F 69.221 . 028 20.679 .015 
J1-Water In, F 163.33 ,079 72.962 .044 
J2-Water Out, F 167.79 .039 75.439 .022 
J3-0il Sump, F 220.88 . 148 104.93 .082 
J4-Fuel Inlet, F 88.815 . 041 31.564 . 023 
J5-Air After Filter, F 100.00 . 148 37.779 .082 
J6-Intake Manifold, F 103.60 .172 39.778 .096 
J7-Fuel Return, F 89,994 .063 32.219 .035 
Pi-Fuel, PSIG 57.976 .386 399.73 2.663 
P2-0il Gallery, PSIG 55.501 .026 382.67 , 182 
P6-Ex Common, "H20G 16.111 .515 4.009 , 128 
P7-Air Aft Filt, "H20V 4.065 .647 1 .012 . 161 
P8-Blowby, "H20G .071 .037 .018 . 009 
Pll-Baro <Vent), "Hg ABS 29.102 . 005 98.550 .017 
Speed, RPM 1803.9 3.295 1803.9 3.295 
Load, Lb-Ft 368.13 2. 140 499.11 2.902 
Smoke, V. 3.349 . 148 3.349 . 148 
Fuel Flow, Lb/Hr 50.583 .569 22.944 .258 
Horsepower 126.44 .878 94.270 .655 
Corrected Horsepower 133.07 .924 99.213 .689 
BSFC, lb/hp-hr .400 .005 .243 . 003 
Corrected BSFC .380 .005 .231 . 003 
Relative Humidity 82,943 .315 82.943 .315 
Reference Pressure, inHg 28.8 03 97.537 



NAVY HIGH SPEED DIESEL - CUMMINS 
Jore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
"uel Flow : 
Brake Power ; 
83FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Preraixed/Diffus ion Ratio : 

NH22ÜG 
130.2 
152.4 
12169 
15.5 
19 B 

131.0 
23.30 
1304 
363. 1 
50.6 
126.4 
.400 

19. 05 
6 .376 
636.6 

256 
2423. 
31.9 
42,7 
35.2 
12,5 
193.4 
46.54 
19.9 

. 62 

FILE CHI 294 
mm 
mm 
.7 cc 
to 1 
TDC 
degrees 
in-Hg 

RPM 
lb-ft 
lb/hr 

4 bhp 
lb/bhp-hr 
kW/cyl 
MPa 
kPa/deg 
,2 Joules/deq 
74 Joules 
V. 

degrees 
degrees 
J/degree 

degrees 
803 



371023.133842 AL-16083-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 7 07.29 .515 375.16 .286 
K2-Exhaust 2, F 773.76 .714 412.09 .396 
K3-Exhaust 3, F 763.16 1 . 093 406.20 .607 
K4-Exhaust 4, F 733.56 .932 389.76 .518 
K5-Exhaust 5, F 720.96 .856 382.75 .476 
K6-Exhaust 6, F 664.68 .740 351.49 .41 1 
K7-Exhaust Co«*on, F 726.39 .972 385.77 .54 0 
Dry Bulb Temperature, F 72.939 .042 22.744 .024 
Wet Bulb Temperature, F 69.101 .025 20.611 .014 
J1-Uater In, F 166.12 .096 74.509 . 053 
J2-Water Out, F 169.02 .049 76.122 .027 
J3-0il Sump, F 215.34 .267 101 .86 . 149 
J4-Fuel Inlet, F 87.459 .032 30.811 .018 
J5-Air After Filter, F 99.661 . 104 37.590 .058 
J6-Intake Manifold, F 1 03.66 . 120 39.808 .066 
J7-Fuel Return, F 87.674 .033 30.930 . 019 
Pl-Fuel, PSIC 40.769 .349 281.10 2.408 
P2-0il Gallery, PSIG 56*453 .019 389.23 . 133 
P6-Ex Common, "H20G 14.697 .255 3.657 .063 
P7-Air Aft Filt, "H20V 4.135 .772 1 .029 . 192 
P8-Blowby, "H20G .068 . 031 .017 .008 
P11-Baro <Vent>, "Hg ABS 29.099 .006 98.542 .020 
Speed, RPH 1800.8 3.327 1800.8 3.327 
Load, Lb-Ft 269.44 2.236 365.31 3. 031 
Smoke, 'A 3.267 . 145 3.267 .145 
Fuel Flow, Lb/Hr 40.142 .686 18.208 .311 
Horsepower 92.386 .862 68.881 .643 
Corrected Horsepower 97.196 .907 72.466 .676 
BSFC, lb/hp-hr .435 .006 .264 . 004 
Corrected BSFC .413 . 006 .251 .004 
Relative Humidity 82.656 .147 82.656 .147 
Reference Pr^ssura,   inHg 28.795 97.512 



NAVY HIGH SPEED DIESEL - CUMMINS 
tors ; 

• troke ; 
.. isp 1 acement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
:• p e e d : 
C o a d  : 
Ltuei Flow : 
Brake Power : 
ESFC : 
indicated Power : 
^'eak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
^remixed/Diffusion Ratio : 

NH22 0G 
130.2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

181 . 0 degrees 
28 , SO irv-Hg 
1 S 0 1 1 RPM 
269 . 4 lb-ft 
4 0.1 lb/hr 
92.3; 3 bhp 
,434 lb/bhp-hr 

1 4 . 65 kwVcyl 
5.703 MPa 
451 . 0 kPa/deg 

191 .2 Joules/deg 
1385.' 93 Joules 
80. 1 : 
41.5 : ;/ 

32.5 : 
14.5 . degrees 
194.2 degrees 
39.73 J/degree 
13.7 i degrees 

.77. 458 

FILE CN1296 



871023.135033 AL-16083-F AL-12920-L NH220 3 
Kt-Exhaust 1, F 530,97 .760 277.20 ,422 
K2-Exhaust 2, F 560.25 .680 293.47 .378 
K3-Exhaust 3, F 560.20 .740 293.44 .41 1 
K4-Exhaust 4, F 529.67 .999 276.48 .555 
K5-Exhaust 5, F 523.31 .481 272.95 .267 
K6-Exhaust 6, F 472.67 1 . 058 244.82 .588 
K7-Exhaust Conion, F 521.04 .910 271.69 .506 
Dry Bulb Temperature, F 73.073 .088 22.819 .049 
Wet Bulb Temperature, F 69,239 .040 20,689 .022 
J1-Uater In, F 168.35 .089 75.748 .050 
J2-Water Out, F 169.68 .051 76.439 .023 
J3-0iI Sump, F 210.91 .084 99.393 .047 
J4-Fuel Inlet, F 87.155 .311 30.642 . 173 
J5-Air After Filter, F 98.270 .090 36.817 .050 
J6-Intake Manifold, F 103,13 .053 39.516 ,030 
J7-Fuel Return, F 84.846 .040 29.359 .022 
Pi-Fuel, PSIC 22.124 .141 152.54 .972 
P2-0il Gallery, PSIG 57.462 .049 396.19 .341 
P6-Ex Common, "H20G 11.510 . 188 2.864 . 047 
P7-Air Aft Filt, "H20V 4.261 .639 1 .060 .159 
P8-Blowby, "H20G . 076 .019 .019 .005 
P11-Baro <Vent>, "Hg ABS 29.100 .006 98.543 .022 
Speed, RPM 1801.5 2.298 1801 .5 2,298 
Load, Lb-Ft 134.49 4.026 182.35 5.459 
Smoke, 'A 1 ,924 .047 1 ,924 ,047 
Fuel Flow, Lb/Hr 23.923 .389 10.851 . 176 
Horsepower 46.134 1 .422 34.396 1 . 060 
Corrected Horsepower 48.481 1 ,494 36.146 1.114 

BSFC, lb/hp-hr .519 .019 .316 .012 
Corrected BSFC .494 .018 .300 .01 1 
Relative Humidity 82.706 .200 82.706 .200 
Reference Pressure, inHg 28.786 97.481 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 
yore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Srake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

)G 
13 0,2 mm 
152■4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181,0 degrees 
23,79 in-Hq 
1302 RPM 
134.5 lb-ft 
23.9 lb/hr 
46. 15 bhp 
.513 lb/bhp-hr 
9.27 kW/cyl 

4.931 MPa 
270.2 kPa/deg 

136,4 Joules/deq 
1230.10 Joules 
37.7 V. 
44. 0 V. 
27.2   '/. 
16.7 degrees 
195.0 degrees 
33.39 J/'degree 
17.3 degrees 

.96777 

MLt CH1298 



871023.140103 AL-16083-F 1 SL-12920-L NH; 220 3 
Kl-Exhaust 1, F 400.18 1 .059 204.54 .588 
K2-Exhaust 2, F 395.28 1 .898 201.82 1 . 054 
K3-Exhaust 3, F 409.59 2 .025 209.77 1 . 125 
K4-Exhaust 4, F 397.39 1 .753 202.99 .974 
K5-Exhaust 5, F 387.89 1 .903 197.71 1 . 057 
K6-Exhaust 6, F 346.99 1 .216 174.99 .675 
K7-Exhaust Common, F 385.70 1 .430 196.50 .795 
Dry Bulb Temperature, F 72.536 .034 22.520 .019 
Wet Bulb Temperature, F 68,865 .024 20.481 . 013 
J1-Water In, F 168.47 .135 75.814 .075 
J2-Water Out, F 168.96 .149 76.090 . 083 
J3-0il Sump, F 206.79 .204 97.106 . 113 
J4-Fuel Inlet, F 88.485 .076 31.381 . 042 
J5-Air After Filter, F 97.604 .091 36.447 .051 
J6-Intake Manifold, F 102.18 . 084 38.988 . 047 
J7-Fuel Return, F 84.120 . 100 28.956 . 056 
P1-Fuel, PSIG 11.740 .193 80.943 1 .333 
P2-0il Gallery, PSIG 58.183 .030 401.15 .206 
P6-Ex Common, "H20G 9.032 .077 2.247 .019 
P7-Air Aft Filt, "H20V 4.281 .665 1 .065 . 166 
P8-Blowby, -H20G .078 .015 .019 . 004 
P11-Baro <Vent>, "Hg ABS 29.093 .006 98.519 .021 
Speed, RPM 1801 .0 3 .050 1801.0 3.050 
Load, Lb-Ft 43.177 3 .521 58.540 4.773 
Smoke, 7, 1.460 .069 1 .460 .069 
Fuel Flow, Lb/Hr 15.826 . 129 7.179 . 059 
Horsepower 14.805 1 .198 11.038 .893 
Corrected Horsepower 15.549 1 .258 11.593 .938 
BSFC, lb/hp-hr 1 .075 .084 .654 . 051 
Corrected BSFC 1 .024 .080 .623 . 049 
Relative Humidity 83.302 .096 83.302 . 096 
Reference Pressure,    inHg 28.778 97.453 



NAVY HIGH SPEED DIESEL 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
B3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

CUMMINS NH22 0G FILt CN1300 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.78 in-Hg 
1301 RPM 
43.2 lb-ft 
15.8 lb/hr 
14.30 bhp 

1.067 lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

5,32 
4.3 03 
153.3 

1 02 
757.737 
31.7 V. 

2 
2 
4 

% 
v 

38, 
13 
18.4 degrees 
195.7 degrees 
26.66 J/degree 
16.2 degrees 
1.13423 



871023.142404 AL-16083-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1091.0 .427 588.34 .237 
K2-Exhaust 2, F 1177.8 1.347 636.53 .748 
K3-Exhaust 3, F 1173.9 .918 634.37 .510 
K4-Exhaust 4, F 1145.9 .607 618.84 .337 
K5-Exhaust 5, F 1175.6 1.182 635.33 .657 
K6-Exhaust 6, F 1098.8 .673 592.65 .374 
K7-Exhaust Common, F 1218.3 .601 659.07 .334 
Dry Bulb Temperatur«, F 72.317 .122 22.398 .068 
Wet Bulb Temperature, F 68.758 .058 20.421 .032 
J1-Wat«r In, F 161.18 .155 71.765 .086 
J2-Uater Out, F 169.93 .127 76.628 .071 
J3-0Ü Sump, F 212.90 .077 100.50 .043 
J4-Fuel Inlet, F 87.872 .080 31.040 .045 
J5-Air After Filter, F 101.81 .177 38.781 .098 
J6-Intake Manifold, F 104.87 .071 40.483 .039 
J7-Fuel Return, F 89.878 .024 32.154 .014 
P1-Fuel, PSIC 99.745 .883 687.72 6.090 
P2-0il Gallery, PSIG 54.753 .145 377.51 .998 
P6-Ex Common, "H20G 14.476 .676 3.602 .168 
P7-Air Aft Filt, "H20V 3.706 .226 .922 .056 
P8-Blowby, "H20G .080 .026 .020 .007 
P11-Baro <Vent>, "Hg ABS 29.078 .002 98.469 .007 
Speed, RPM 1501.4 2.257 1501.4 2.257 
Load, Lb-Ft 552.67 1.759 749.32 2.385 
Smoke, X 29.867 1.044 29.867 1.044 
Fuel Flow, Lb/Hr 70.952 1.752 32.183 .794 
Horsepower 157.99 .519 117.80 .387 
Corrected Horsepower 166.63 .547 124.24 .4 08 
BSFC, lb/hp-hr .449 .011 .273 .007 
Corrected BSFC .426 .010 .259 .006 
Relative Humidity 83.748 .406 83.748 .406 
Reference Pr&ssur^,   inHg 28.805 97.546 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG FILE CM 1302 
bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

0 degrees 
1 in-Hg 
RPM 

7 lb-ft 
0 lb/hr 
96 bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

181 . 
28.8 
1501 
552. 
71 . 

157. 
.449 

22 . 54 
Q.293 
1213. 
496 

3435 
7 

53 
V. 
v 

63 
36. 0 
31.4 y. 
5.9 degrees 
190.0 degrees 
73.87 J/degree 
23.1 degrees 

.2529 0 



371023.144207 AL-16083-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1032.3 2 .073 555.74 1 . 151 
K2-Exhaust 2,   F 1125.2 1 . 172 607.31 .651 
K3-Exhaust 3, F 1112.1 1 .41 1 600.06 .784 
K4-Exhaust 4,   F 1083.8 1 .493 584.31 .829 
K5-Exhaust 5, F 1121.4 1 .284 605.22 .713 
K6-Exhaust 6, F 1067.3 1 . 007 575.16 .559 
K7-Exhaust Common/ F 1 158.9 1 .734 626.06 .963 
Dry Bulb Temperatur«/ F 72.735 .211 22.631 , 117 
Wet Bulb Temperature/ F 68.935 .081 20.519 .045 
J1-Water In, F 161.21 .109 71.781 . 060 
J2-«ater Out/ F 170.97 . 118 77.204 .066 
J3-Oil Sump, F 212.64 .180 100.35 . 100 
J4-Fuel Inlet/ F 90.395 .065 32.442 .036 
■J5-Air After Filter, F 99.792 .504 37.662 .280 
J6-Intake Manifold/ F 102.46 .651 39.146 .361 
J7-Fuel Return/ F 91.694 . 106 33.163 . 059 
Pi-Fuel, PSIG 88.760 .338 611.98 2.331 
P2-0il Gallery/ PSIG 50.837 .042 350.51 .292 
P6-Ex Common/ "H20G 13.492 .448 3.357 .111 
P7-Air Aft Filt/ "H20V 3.472 . 189 .864 . 047 
P8-Blowby, "H20G .065 .041 .016 .010 
P11-Baro <Vent>, "Hg ABS 29.073 .001 98.453 . 004 
Speed/ RPM 1299.1 t .484 1299.1 1 .484 
Load, Lb-Ft 556.52 3 .552 754.53 4.316 
Smoke/ '/. 38,901 1 .516 38.901 1 .516 
Fuel Flow, Lb/Hr 64.677 1 .696 29.337 .769 
Hors«pow«r 137.65 .845 102.63 .630 
Corrected Horsepower 144.95 .989 108.07 .663 
BSFC/ lb/hp-hr .470 .013 .286 . 008 
Corrected BSFC .446 .012 .271 . 007 
Relative Humidity 82.782 .543 82.782 .543 
Reference Pressure, inHg 28.818 97.588 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : 

FILE CN13 04 
130.2 mm 
152.4 mm 
12169, ,7 cc 
15,5 to 1 
19 BTDC 

181 .0 degrees 
28 . 32 in-Hg 
1299 RPM 
556.5 lb-ft 
64.7 lb/hr 
137.64 bhp 
.470 lb/bhp-hr 

19. 1 0 kwVcyl 
8.622 MPa 
1324. kPa/deg 

552, 2 Joules/deq 
3353.48 Joules 
63.7 V ; 
33.5 y. 
30.0 •/. 
4.4 degrees 
188. 1 degrees 
93.01 J/degree 
22.6 degrees 

19615 



871023.145044 AL-16083-F AL-12920-L NH220                 3 
K1-Exhaust 1, F 978.10 .694 525.61 .386 
K2-Exhaust 2, F 1058.0 .449 570.00 .249 
K3-Exhaust 3, F 1040.5 1.376 560.30 .764 
K4-Exhaust 4, F 1007.7 .312 542.05 .173 
K5-Exhaust 5, F 1055.7 .569 568.74 .316 
K6-Exhaust 6, F 1020.9 .833 549.41 .463 
K7-Exhaust Common, F 1082.6 .646 583.67 .359 
Dry Bulb Temperatur«, F 73.131 .063 22.851 .035 
Mat Bulb Temperature, F 69.011 .024 20.562 .013 
J1-Uater In, F 161.28 .167 71.825 .093 
J2-Water Out, F 171.49 .104 77.495 .058 
J3-0il Sump, F 209.29 .055 98.497 .030 
J4-Fual Inlet, F 90.576 .051 32.542 .028 
J5-Air After Filter, F 101.82 .160 38.791 .089 
J6-Intake Manifold, F 104.14 ,024 40.076 .013 
J7-Fuel Return, F 90.977 .142 32.765 .079 
Pi-Fuel, PSIG 69.366 .457 478.26 3.153 
P2-0il Gallery, PSIG 45.054 .057 310.63 .391 
P6-Ex Common, "H20G 11.223 .537 2.793 .134 
P7-Air Aft Filt, "H20V 3.186 .355 .793 .088 
P3-Blowby, "H20G .104 .044 .026 .011 
Pll-Baro <Vent>, "Hg ABS 29.068 .001 98.434 .004 
Speed, RPM 1100.3 3.271 1100.3 3.271 
Load, Lb-Ft 546.31 3.769 740.69 5.110 
Smoke, Ji 33.762 2.244 33.762 2.244 
Fuel Flow, Lb/Hr 54.205 .604 24.587 .274 
Horsepower 114.45 .946 85.333 .705 
Corrected Horsepower 120.76 .998 90.033 .744 
BSFC, lb/hp-hr .474 .006 .288 .004 
Corrected BSFC .449 .006 .273 .003 
Relative Humidity 81.490 .221 81.490 .221 
Reference Pressure,   inHg 28.833 97.641 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN13 86 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay s 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

54}.ü degrees 
23,33 in-Hg 
1100 RPM 
546.3 lb-ft 
54.2 lb/hr 
114.42 bhp 
.474 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

15.31 
3.672 
1277. 
540 

3120, 
59.9 

59 
V. 

32.1 V. 
29.8 X 
3.7 degrees 
185.0 degrees 
103.9 J/degree 
20.2 deqrees 

.13473 



CUMMINS NH220 LOG SHEET 
TEST NO.^_ FUEL DATE/?a^KPAGE g? 

Operator        ^AiA 

MS ?:*> 7AS3 /£>:/o /&& 

    
Time 
Test Hour JJSmb> fSmh° 

IM 
Z&l/iO /S"t/*>   

Speed, RPM *3*e> //&> 
1 

| 
Load, lb—ft 

T/.7   1T.7 
■5CSJL 
6/0 

S3&5 i 
j 

Fuel Flow, lb/hr SOA i 
Exh. Opacity, % 

7/& 

&&-. jAfTWa no 1 
. - .,,    \ 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 fttS W yo7Y /öO{ 

\ 

Exhaust Cyl. 2 

im IM 
t/te jo1£> 

1                    : 

Exhaust Cyl. 3 m/ Al? l 
 1 

Exhaust Cyl. 4 Wrs IM un //& We i 
i 

Exhaust Cyl. 5 /<?/$ ml im Uf3 //&/ 
! 
i 

Exhaust Cyl. 6 //YS uns un /*?? /o/d i 
Exhaust Common /$% mi 1M7 /?yo 1/39 
Water In /// m /ie> \/A0    \/£<D 
Water Out M$ M tfb 

[/7ö   \)?o j 

Oil Sump 2#D Mi 11% 7        i 
Fuel V 

vVi   \ tf? ?      ! 
Inlet Air ?$ to* /pZ^tf .__#5Li_  ._. i 

Wet Bulb 7/2 717 73/   7ZS* 13  i 

Dry Bulb 7tf\ ' $o.ZL $/.<£> /?/■& #3   1 

PRESSURES, PSIG 
Fuel Pump m* III* &/•* no 6lO 
Oil Gallery 

<&* ■ SS-2 63.* 4*3. W? 

LOW PRESSURES 

W Intake Vac, in.water W 17 i-i !.t> 
Exh. Comm., in.Water 2*5 §1.9 ihS /C° ll*> 
Blowby, in.water O 

Qf-Q 

e> Ö 
Barometer, in.Hg aw WO/ 



371026.102125 AL-15299-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1149.8 1.489 621.00 .82? 
K2-Exhaust 2, F 1243.1 .551 672.82 .306 
K3-Exhaust 3, F 1223.6 .732 662.01 .407 
K4-Exhaust 4, F 1193.8 .621 645.46 .345 
K5-Exhaust 5, F 1215.4 .44t 657.42 .245 
K6-Exhaust 6, F 1140.4 .866 615.78 .481 
K7-Exhaust Common, F 1236,6 .595 669.21 .330 
Dry Bulb Temperatur«, F 78,010 .058 25.561 .032 
Wet Bulb Temperature, F 72.586 .026 22.548 ,014 
J1-Water In, F 161.35 ,081 71,861 .045 
J2-Uater Out, F 167.65 .049 75.361 .027 
•J3-0Ü Sump, F 218.24 .413 103.47 .229 
J4-Fuel Inlet, F 90.426 .055 32.459 .031 
J5-Air After Filter, F 98,607 .158 37.004 .088 
,16-Intake Manifold, F 100.52 .093 38.067 .052 
J7-Fuel Return, F 93.626 .033 34.237 ,019 
Pl-Fuel, PSIC 127.51 1.609 879.12 11,091 
P2-0il Gallery, PSIG 57,480 .129 396.31 .889 
P6-Ex Common, "H20G 26.158 ,332 6.509 ,083 
P7-Air Aft Filt, "H20V 6.215 .325 1.547 .081 
P8-Blowby, "H20G .074 .026 .018 .006 
P1l-Baro <Vent>, "Hg ABS   29.010 .002 98.239 .007 
Speed, RPM 2101.5 3.147 2101.5 3.147 
Load, Lb-Ft 481.25 1.697 652.49 2.301 
Smoke, X 19.704 .468 19.704 .463 
Fuel Flow, Lb/Hr 82.912 .898 37.608 ,407 
Horsepower 192.56 .558 143.57 ,416 
Corrected Horsepower 203.56 .590 151.77 .440 
BSFC, lb/hp-hr .431 .004 .262 .003 
Corrected BSFC .407 .004 .248 .002 
Relative Humidity 77.344 .128 77.344 .128 
Reference Pressure, inHg   28,553 96.691 



HAVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Sore : 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
8SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN13 08 
130 .2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

181 . 0 degrees 
23.55 in-Hg 
2102 RPM 
481 .3 lb-ft 
32.9 lb/hr 
192.63 bhp 
.43 0 lb/bhp-hr 

23,62 kU/cyl 
7. 064 MPa 
549.6 kPa/*deg 

195 .6 Joules/deq 
3237.36 Joules 
77. i ; 'i 
38.3 : '< 
32. 1 : * 
4.7 < degrees 
196.2 degrees 
37.51 J/degree 
30.5 degrees 

.15412 



371026.094141 AL-15299-Fi AL-12920-L NH220 3 
Kl-Exhaust 1, F 1155,4 .861 624.14 .478 
K2-Exhaust 2, F 1235.2 1 .752 668.42 .973 
K3-Exhaust 3, F 1222.1 .669 661.15 .372 
K4-Exhaust 4, F 1201,5 .468 649.73 .260 
K5-Exhaust 5, F 1239.7 .532 670.97 .295 
K6-Exhaust 6, F 1145.2 .572 618.45 .318 
K7-Exhaust Common/ F 1255.3 .414 679.62 .230 
Dry Bulb Temperatur«, F 79.390 .074 26.328 .041 
Wet Bulb Temperature, F 73.629 . 064 23.127 .036 
J1-Water In, F 161.04 . 112 71.687 . 062 
J2-Water Out, F 168.77 .095 75.984 .053 
J3-0il Sump, F 223.97 .081 106.65 .045 
J4-Fuel Inlet, F 89.619 .024 32.011 . 013 
■J5-Air After Filter, F 100.55 . 121 38.082 . 067 
J6-Intake Manifold, F 102.10 .067 38.944 . 037 
J7-Fuel Return, F 92.234 .041 33.463 . 023 
P1-Fuel, PSIG 116.25 1 .285 801.54 8.860 
P2-0il Gallery, PSIG 54.830 .027 378.04 . 186 
P6-Ex Common, "H20G 18.463 .314 4.594 . 078 
P7-Air Aft Filt, "H20V 5.152 .709 1 .282 .176 
P8-Blowby, "H20G .050 . 037 .012 . 009 
Pll-Baro <Vent>, "Hg ABS 29.004 .004 98,219 .015 
Speed, RPM 1801.3 3.724 1801 .3 3.724 
Load, Lb-Ft 527.04 2.244 714.57 3.042 
Smoke, "/. 13.182 .393 13.182 .393 
Fuel Flow, Lb/Hr 75.729 .619 34.350 .281 
Horsepower 180.77 .934 134.78 .696 
Corrected Horsepower 191.64 .990 142.88 .738 
BSFC, lb/hp-hr .419 .004 .255 . 003 
Corrected BSFC .395 .004 .240 . 002 
Relative Humidity 76.404 . 106 76.404 . 106 
Reference Pressure,    inHg 28.625 96.936 



HttVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN1310 
yore : 
Stroke ; 
Displacement 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power ; 
8SFC s 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

541.0 degrees 
23.63 in-Hg 
1301 RPM 
527.0 lb-ft 
75.7 lb/hr 
180.72 bhp 
.419 lb/bhp-hr 

25.9 0 kwVcyl 
7.645 MPa 
633.3 kPa/deg 

239.9 Joules/deg 
3416.89 Joules 
75.2 "/. 
38. 0 Ji 
32.9 'A 
2.8 degrees 
193.9 degrees 
39.96 J/degree 
30.1 deqrees 

.09304 



871026,095526 AL-15299-F AL-12920-L NH220                 3 
K1-Exhaust t, F 1121.5 .862 605.30 .479 
K2-Exhaust 2, F 1204.1 .584 65t.19 .325 
K3-Exhaust 3, F 1196.4 .461 646.91 .256 
K4-Exhaust 4, F 1172.4 .232 633.56 .129 
K5-Exhaust 5, F 1228,5 .865 664.71 ,480 
K6-Exhaust 6, F 1120.1 .725 604.50 .403 
K7-Exhaust Common, F 1257.2 .391 680.69 .217 
Dry  Bulb Temperature, F 80.155 .048 26.753 .027 
Wet Bulb Temperatur«, F 73.827 .023 23.237 .013 
J1-Uater In, F 160.97 .123 71.652 .068 
J2-Water Out, F 169.89 .101 76.686 .056 
J3-0il Sump, F 219.11 .095 103.95 .053 
J4-Fuel Inlet, F 89.830 .033 32.128 .019 
J5-Air After Filter, F 102.29 .144 39.047 .080 
J6-Intake Manifold, F 103.81 .061 39.894 .034 
•J7-Fuel Return, F 91.371 .023 32.984 .013 
Pi-Fuel, PSIC 99.725 .986 687.58 6.800 
P2-0il Gallery, PSIC 53.t>62 .053 365.85 .368 
P6-Ex Common, "H20C 14.531 .591 3.616 .147 
P7-Air Aft Filt, "H20V 4.755 .2.81 1.183 .070 
P8-Blowby, "H20G .048 .016 .012 .004 
Pl1-Baro <Vent>, "Hg ABS 29.010 .002 98.238 .006 
Speed, RPM 1501.7 2.590 1501.7 2.590 
Load, Lb-Ft 550.98 2.002 747.02 2.714 
Smoke, "/. 11.465 .503 11.465 .503 
Fuel Flow, Lb/Hr 68,239 .475 30.953 .216 
Horsepower 157.55 .577 117.46 .430 
Corrected Horsepower 167.24 .613 124.69 .457 
BSFC, lb/hp-hr .433 .003 .264 .002 
Corrected BSFC .408 .003 .248 .002 
Relative Humidity 74.452 .168 74.452 .168 
Reference Prtissurm,   inHg 28.660 97.054 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G                        FILE : CN1312 
bore    ; 130.2 mm 
Stroke : 152,4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure : 28.66 in-Hg 
Speed : 15 02 RPM 
Load  : 551.0 lb-ft 
Fuel Flow : 68.2 lb/hr 
Brake Power : 157.58 bhp 
BSFC : ,433 ib/bhp-hr 
Indicated Power : 22.47 kW/cyl 
Peak Pressure : 8.336 MPa 
Peak Rate of Pressure Rise: 769.5 kPa/deg 
Peak Heat Release Rate : 311.5 Joules/deg 
Cumulative Heat Release : 3450.47 Joules 
Apparent Combustion Efficiency : 70.3 V. 
Indicated Thermal Efficiency : 36.6 % 
Brake Thermal Efficiency :            31 , 9 V. 
Ignition Delay : 1.3 degrees 
Centroid Phasing : 139.3 degrees 
Centroid Magnitude : 46.49 JVdegree 
Sensitivity : 27.0 degrees 
Premixed/Diffusion Ratio :               .04830 



371026.10090t 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry  Bulb 
(Jet Bulb 

AL-15299-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperature, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

J1-Water In, F 
J2-Uater Out, F 
•J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pl-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, 7. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, Ib/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L 
1075.3 
1158.7 
1151.0 
1127.5 
1193.8 
1092.4 
1240.9 
81.227 
74.573 
160.17 
170.13 
214.41 
89.451 
98.976 
98.828 
90.591 
87.913 
50.246 
13.791 
4.355 
.064 

29.011 
1301.8 
564.99 
13.289 
62.090 
140,04 
148.31 

.443 

.419 
73.545 
28.690 

NH220 
1 . 189 
.701 
.518 
.924 
. 004 
.658 
.603 
.062 
.056 
,105 
.146 
.089 
.083 
.103 
.074 
.096 
.438 
.117 
.443 
.282 
.030 
.001 
.456 
.863 
.630 
.645 
.598 
.633 
.006 
.005 
.387 

579.62 
625.94 
621.65 
608.60 
645.44 
589.12 
671.61 
27.349 
23.652 
71 .206 
76.740 
101.34 
31.917 
37.209 
37.127 
32.551 
606.14 
346.43 
3.432 
1 .084 
.016 

98.241 
1301 .8 
766.02 
13.289 
28.164 
104.41 
110,58 

.270 

.255 
73.545 
97.157 

3 
661 
390 
288 
513 
,558 
366 
335 
034 
031 
058 
081 
,049 
,049 
,057 
,041 
,053 
,021 
,806 
,110 
,07 0 
, 007 
, 004 
,456 
,525 
.630 
■ 293 
,446 
,472 
, 003 
, 003 
,387 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜÜ FILE CHI 314 
Bore : 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed ; 
Load 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

J30.2 mm 
152 . 4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.69 in~Hg 
1302 RPM 
565.0 lb-ft 
62.1 lb/hr 
140.07 bhp 
.443 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

19.52 
S.740 
3 09.3 

334 
3435.33 
66.6 'A 
34.9 7. 
31.1 y. 

1 .2 degrees 
187.6 degrees 
52.47 J/degree 
25.3 degrees 

.04936 



371026.102220 AL-15299-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1000.3 1.005 537.96 .558 
K2-Exhaust 2, F 1070.6 .782 576.97 .434 
K3-Exhaust 3, F 1056.1 .344 568.93 .191 
K4-Exhaust 4, F 1032.3 .367 555.74 .204 
K5-Exhaust 5, F 1102.7 .543 594.83 .301 
K6-Exhaust 6, F 1019.2 1.139 548.42 .633 
K7-Exhaust Common, F 1129.8 .302 609.88 .168 
Dry Bulb Temperature, F 81.034 .098 27.241 .054 
Wet Bulb Temperature, F 74.183 .052 23.435 .029 
J1-Water In, F 160.58 .122 71.434 .068 
J2-Water Out, F 170.28 .084 76.822 .046 
•J3-0il Sump, F 208.21 .195 97.896 .109 
J4-Fuel Inlet, F 89.268 .083 31.815 .046 
J5-Air After Filter, F 98.652 .127 37.029 .070 
J6-Intake Manifold, F 98.969 .073 37.205 .040 
J7-Fuel Return, F 89.748 .037 32.082 .020 
P1-Fuel, PSIG 67.648 .558 466.42 3.850 
P2-0Ü Gallery, PSIG 45.564 .033 314.15 .231 
P6-Ex Common, "H20G 11.209 .331 2.789 .082 
P7-Air Aft Filt, "H20V 4.038 .320 1.005 .080 
P8-Blowby, "H20G .084 .033 .021 .008 
P11-Baro <Vent>, "Hg ABS 29.002 .002 98.213 .008 
Speed, RPM 1101.3 2.126 1101.3 2.126 
Load, Lb-Ft 539.79 3.958 731.86 5.366 
Smoke, X 13.274 .431 13.274 .431 
Fuel Flow, Lb/Hr 50.560 .277 22.934 .126 
Horsepower 113.19 .967 84.392 .721 
Corrected Horsepower 119.82 1.023 89.331 .763 
BSFC, lb/hp-hr .447 .005 .272 .003 
Corrected BSFC .422 .004 .257 .003 
Relative Humidity 72.761 .163 72.761 .163 
Reference Prussurs,   inHg 28.705 97.208 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CH1316 
Bore : 
Stroke : 
Displacement : 
compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.71 in-Hg 
1101 RPM 
539.8 lb-ft 
50.6 lb/hr 
113.16 bhp 
.447 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 

15.69 
8.747 
775.6 

327 
3239. 
65.2 

.08 
7. 

34.4 •/. 
3 0.9 'A 

,9 degrees 
185.6 degrees 
53.49 J/degree 
23.7 degrees 

.04000 



CUMMINS NH220 LOG SHEET 
TEST NO._^_ FUEL DATEAflc^PAGE Jj 

Operator (zß£jr. _ 
Time 
Test Hour 
Speed, RPM 

Uiyo 
 36/9/A?15/$')£. 

ILSL 

am. 
Lood, Ib-ft 

f&L 
Fuel Row, Ib/hr 
Exh. Opacity, % m».WJ>- iA5 
TEMPERATURES, DEG. F 
Exhaust Cyl. 1 
Exhaust Cyl. 2 

mz 2I3L 

Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 
Exhaust Cyl. 6 

...WSi-f^jL. 
mf Mt? 

/0:/o 

lisj. 
yy-3 

32&3-tM'£Jl33-S&2 

3tfL 

\/M-\im 

M. m 
Ml 

.W/3/6 JUL 

Exhaust Common 
|/g pj. 

Water In 

J^ms^AMi 
Water Out 
Oll Sump 

! Fuel 

ML 
m. 

21± 

IMS 

1&&- 

mt 
LOL 

7öL-äQl 
1&-\J£2L 
m. 
nx m 
Ail. 

fco 
m. 

IL3_ m_ 
221 
IU 

W3£ #:vf 
fom*> 

&£L 

SSS 
4& 
tä. 

tfgo. 

ISO. 
O 

%>L 

r.oS 
&>*"» 

733 
%£L 

J&Z 
H&3 

j&l 

325_ 

6J± m.. 
no \P° 

... flZLilSMtf 
1L 

Inlet Air 
Wet Bulb 

._[/^..fi?-i?£.Li?_.-^--'^--^- 
w 

Dry Bulb ?S.O 

PRESSURES, PSIG 

Fuel Pump \iJ7i 
Oil Gallery '-S5.3 

LOW PRESSURES 

4P   ■ $7 St 
2/6 
]'<26 

ML 

ml 
LOT 
jm. 

niAim 
go \jy> 
17/ \m 
9?6  \Qj£L 
it "i V 

m \7s.ö m*>hs& 
Md Jti&lflS. 

/&&> &£_ 
£eLSX&'L&l& 

Intake Vac, in.woter 3./     9-J 16 

HO 
MQ-JM 

li- 

no Ö&&1&& 

Mo 

u. 

J£0_ 

QA 

/C&o 
su 

JJL 
Exh. Comm., in.Water     j)7f $0^ 
Blowby, in.woter 

Barometer, in.Hg 

/Co OSL (O-^ //,o 



CUMMINS NH220 LOG SHEET 
TEST NO. 3    FUEL DATE 

rF/?/0/tys7 
/t/207 PAGE 4L 

Operator             6-££fr 

jfrto f/:3& 
—       

Time 
Test Hour fSmiAJ • — 
Speed, RPM tieo 
Load, lb—ft MV./ ms 
Fuel Flow, lb/hr 4/.Ö £IP 
Exh. Opacity, % veo ßHO 

TEMPERATURES, DEG. F 

7#37 

i 

t 

1 

Exhaust Cyl. 1 i 
Exhaust Cyl. 2 //o1 /*&   

| 

Exhaust Cyl. 3 mi fctiS 
Exhaust Cyl. 4 p76 /ati. 
Exhaust Cyl. 5 1/23 M? 
Exhaust Cyl. 6 \b7ti /£&> 

i 
i 

Exhaust Common //(7 *m 
Water In Mo /if 1 

| Water Out 17/ 17/ 
r     i     T i 

i Oil Sump 7ft $>7 |       j      ! ! 

| Fuel 1/ ii i                ■                j ! 

Inlet Air /ö& 11 _._. _.j  .....J 

i I 

1              i 
Wet Bulb 71S 7*2- I 

i 
i                 ! 
!                             1 

Dry Bulb 99.0 yo.2   

i 

I 

PRESSURES, PSIG 
Fuel Pump no 7/.o 
Oil Gallery sf/£ HS-O 

LOW PRESSURES 

Intake Vac, in.water (M I.I 
Exh. Comm., in.Woter ik &<r 
Blowby, in.water o... o   ,  
Barometer, in.Hg Qtif, &# 



871026.113840 
K1-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry  Bulb 
Wet Bulb 

AL-16083-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperature, F 
Temperature/ F 

2, 
3, 
4, 
5, 
6, 

J1-Water In, F 
J2-Uater Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intaka Manifold, F 
J7-Fuel Return, F 
PI-Fuel, PSIC 
P2-0Ü Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, »H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent), "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, '/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920 
1153.8 
1239.5 
1236.7 
1215.7 
1240.0 
1156.4 
1266.5 
85.616 
76.441 
160.81 
168.17 
231.55 
91.053 
100.93 
100.86 
94.191 
135.60 
54.682 
26,320 
6.809 
.075 

28.980 
2102.1 
501.59 
32.535 
88.026 
200.76 
213.43 

.438 

.412 
66.101 
28.479 

-L NH220 
1 .537 

11.837 
.796 
.548 

2. 136 
.650 

1 .642 
.111 
.032 
.070 
.036 
.112 
.041 
.123 
.166 
.033 
.848 
.035 
.446 
.227 
.021 
.002 
146 
042 
560 
712 
016 
080 
003 
003 
395 

3 
3 
1 

1 
1 

23 
85 
28 
62 
09 
64 
85 

623, 
670. 
669, 
657, 
671 , 
624, 
685, 
29.787 
24.689 
71 .563 
75.650 
110.86 
32.807 
38.296 
38.256 
34.550 
934.96 
377.02 
6.550 
1 .694 
.019 

98.136 
2102. 1 
680.05 
32,535 
39.928 
149.68 
159.12 

.267 

.251 
66.101 
96.440 

3 
.854 
.576 
.442 
.3 04 
.186 
.361 
.912 
.062 
.018 
.039 
.020 
.062 
.023 
,068 
. 092 
.018 
.347 
.241 
.111 
.057 
. 005 
. 007 
. 146 
.124 
.560 
.323 
.757 
.805 
.002 
. 002 
.395 



HAW HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
ßrake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1318 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.48 in-Hg 
2102 RPM 
501.6 lb-ft 
88.0 lb/hr 

200.75 bhp 
.433 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 

30.30 
7.499 
915.3 

361 
341 0. 
77. 0 

.66 
V. 

39. 1 '/. 
32.2 X 
9.3 degrees 
195.3 degrees 
69,35 J/degree 
24.6 degrees 

.39723 



K1-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Cooon, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-011 Sump, F 
J4-Fuel Inlat, F 
J5-Air After Filter, F 
J6-Intake Hanifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L HH220 3 
1134.3 .911 612.37 .506 
1210.2 4 .290 654.57 2.384 
1217.1 .791 658.39 .439 
1188.2 .750 642.35 .417 
1215.5 .403 657.49 .224 
1143.1 .564 617.27 .313 
1251.2 .981 677.36 .545 
86.125 .030 30.070 .017 
76.566 .039 24.759 .022 
160.64 .104 71.465 .058 
168.96 .042 76.090 .023 
228.56 .062 109.20 .035 
91 .119 .206 32.844 . 114 
98.541 .148 36.967 .082 
98.599 .254 37.000 . 141 
93.311 . 139 34.062 .077 
119.33 1 . 101 822.74 7.592 
53.980 .018 372.18 . 127 
18.171 .232 4.522 .058 
5.471 .599 1 .361 . 149 
.073 .034 .018 .003 

28.973 .007 98.115 .024 
1804.1 2 .836 1804.1 2.836 
539.25 2 .641 731.12 3.531 
24.040 1 .569 24.040 1 .569 
79.203 .560 35.926 .254 
185.23 1 . 101 138.11 .821 
196.54 1 . 168 146.54 .871 

.428 .003 .260 . 002 

.403 .003 .245 . 002 
65.008 .111 65.008 .111 
28.571 96.753 



NAVY HIGH SPEED DIESEL CUMMINS HH220G FILE CN132 0 
yore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.57 in-Hg 
1804 RPM 
539.3 lb-ft 
79.2 lb/hr 
185.24 bhp 

.428   lb/bhp-hr 
27. 09   kwVcvl 
7.971   MPa 
1098.   kPa/deg 

437.3   Joules/deg 
3473.75   Joules 
74.8   V. 
38.8   V. 
33. 0   V. 
7.3  degrees 

192.6   degrees 
74.39   .Vdegree 
24.3   degrees 

.30168 



871026.1209 05 
K.1 -Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wat Bulb 

AL-16083-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperatur«, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

14 
6 

J1-Uater In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Tnlat, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P3-Blowby, "H20G 
P11-Baro   <Vent>,    "Hg   ABS        28 
Speed, RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920 
817.88 
895.02 
882.53 
858.64 
851.05 
799.03 
362.81 
86.677 
77.096 
164.10 
168.51 
220.61 
88.355 
98.087 
97.663 
89.959 
55.997 
55.464 

-L 

254 
223 
062 
964 

1801.4 
364.72 

1 .973 
48.202 
125.10 
132.80 

.385 

.363 
65.131 
28.506 

NH220 
.596 
.762 
.692 
.902 
.594 
.910 
.694 
.043 
.025 
.072 
.106 
.221 
.046 
.112 
.041 
.108 
.287 
.050 
.381 
.689 
.046 
.004 
195 
579 
167 
396 
994 
055 
010 
010 
114 

3 
2 

i 

1 , 

1 , 

60 
46 
52 
24 
03 
13 
56 

436, 
479, 
472, 
459, 
455, 
426, 
461 , 
30.376 
25.053 
73.391 
75.841 
104.78 
31 .308 
36.715 
36.480 
32.199 
386.09 
382.41 
3.547 
1 .549 
.015 

98.083 
1801 .4 
494.50 

1 .973 
21.864 
93.270 
99.015 

.234 

.221 
65.131 
96.533 

3 
.331 
.423 
.384 
.501 
.330 
.505 
.385 
.024 
,014 
,04 0 
.059 
,123 
,025 
,062 
,023 
,060 
,979 
,343 
,095 
, 171 
011 
,015 
, 195 
497 
167 
633 
,741 
,787 
006 
006 
114 



HAW HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1322 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.51 in-Hg 
1801 RPM 
364.7 lb-ft 
48.2 lb/hr 
125.06 bhp 
.385 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 

. 1 Joules/deg 
Joules 

18.53 
6.340 
627. 1 

255 
2376 
84. 0 

25 
'/. 

43.7 •/. 
36.6 •/. 
13.0 degrees 
193.9 degrees 
47.45 J/degree 
19.9 degrees 

.65554 



871026.122313 AL-16083-F AL-12920-L NH220                 3 
Kl-Exhaust 1, F 705.85 .363 374.36 .202 
K2-Exhaust 2, F 766.35 .520 407.97 .289 
K3-Exhaust 3, F 760.92 .618 404.95 .343 
K4-Exhaust 4, F 729.39 .635 387.44 .353 
K5-Exhaust 5, F 722.07 .285 383.37 .159 
K6-Exbaust 6, F 667.45 .779 353.03 .433 
K7-Exhaust Coimon, F 724.06 .436 384.48 .242 
Dry Bulb Temperature, F 85.519 .120 29.733 .066 
Wet Bulb Temperature, F 76.184 .064 24.547 .036 
J1-Water In, F 166.79 .078 74.883 .043 
J2-Water Out, F 169.92 .063 76.621 .035 
J3-0il Sump, F 215.00 .249 101.66 .138 
J4-Fuel Inlet, F 87.126 .046 30.626 .026 
J5-Air After Filter, F 96.784 .054 35.99! .030 
J6-Intake Manifold, F 97.232 .071 36.240 .040 
J7-Fuel Return, F 88.756 .051 31.531 .028 
Pi-Fuel, PSIG 41.272 .440 284.56 3.033 
P2-0il Gallery, PSIG 56.559 .055 389.96 .382 
P6-Ex Common, »H20G 13.267 .354 3.301 .088 
P7-Air Aft Filt, "H20V 5.996 .637 1.492 .158 
P8-Blowby, "H20G .097 .032 .024 .008 
Pll-Baro <Vent), "Hg ABS 28.966 .005 98.090 .013 
Speed, RPM 1801.8 2.629 1801.3 2.629 
Load, Lb-Ft 272.17 2.597 369.01 3.521 
Smoke, X 1.355 .097 1.355 .097 
Fuel Flow, Lb/Hr 41.293 1.349 18.730 .612 
Horsepower 93.371 1,007 69.615 ,751 
Corrected Horsepower 98.910 1.067 73.745 .796 
BSFC, lb/hp-hr .442 .013 .269 .003 
Corrected BSFC .417 .012 .254 .008 
Relative Humidity 65.538 .158 65.538 .158 
Reference Pressure, inHg 28.525 96.597 



NAVY HIGH SPEED DIESEL CUMMINS NH220G FILE CN1324 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

13t.0 degrees 
28.53 in-Hg 
1302 RPM 
272.2 lb-ft 
41,3 lb/hr 
93.39 bhp 
.442 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
,3 Joules/deg 

Joules 

14.77 
5.752 
477.2 

202 
1S96.80 
78.3 V. 
40.6 V. 
31.9 V. 
14.6 degrees 
194.3 degrees 
40.84 J/degree 
18.7 degrees 

.78323 



371026.123341 AL-16083-F AL-12920-L NH220 3 
K1-Exhaust 1, F 524,32 .570 273.51 ,317 
K2-Exhaust 2, F 553.56 .283 289.76 .157 
K3-Exhaust 3/ F 553.16 .387 289.53 .215 
K4-Exhaust 4, F 526.84 .882 274.91 .490 
K5-Exhaust 5, F 517.17 .654 269.54 .363 
K6-Exhaust 6, F 464.71 .537 240.39 ,293 
K7-Exhaust Common, F 514.56 .889 268.09 .494 
Dry Bulb Temperature, F 85.915 .031 29.953 .017 
Wet Bulb Temperature, F 76.326 .020 24.625 .01 1 
J1-Uater In, F 168.41 . 168 75.784 .093 
J2-Uater Out, F 169.99 .135 76.663 .075 
J3-0H Sump, F 21 1 . 17 .325 99.537 . 180 
J4-Fuel Inl«t, F 86,277 .045 30.154 . 025 
J5-Air After Filter, F 97.599 .094 36.444 .052 
J6-Intake Manifold, F 98.498 .095 36.943 . 053 
J7-Fuel Return, F 87,996 .079 31 .109 .044 
Pi-Fuel, PSIC 21.895 .240 150.96 1 .654 
P2-0il Gallery, PSIC 57.414 .103 395.86 .713 
P6-Ex Common, "H20C 10.206 .291 2.540 .072 
P7-Air Aft Filt, "H20V 6.467 .654 1 .609 . 163 
P8-Blowby, "H20G .095 .026 .024 . 006 
Pll-Baro <Vent>, "Hg. ABS 28.959 .005 98.067 .017 
Speed, RPM 1801.9 2.411 1801 .9 2.411 
Load, Lb-Ft 132.17 2.921 179.20 3.960 
Smoke, 7. .917 .076 .917 . 076 
Fuel Flow, Lb/Hr 24.014 .536 10.893 .243 
Horsepower 45.346 1 . 009 33.809 .752 
Corrected Horsepower 48.085 1 .070 35.851 .798 
BSFC, lb/hp-hr .530 .018 .322 .011 
Corrected BSFC .500 .017 .304 .010 
Relative Humidity 64.838 .124 64.838 . 124 
Reference Pressure, inHg 28.484 96.457 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G 
Bore s 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset i 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE CH1326 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 i to 1 
19 BTDC 

131 .0 degrees 
28.43 in-Hq 
13 02 RPM 
132.2 lb-ft 
24, 0 lb/hr 
45.36 bhp 
.529 lb/bhp-hr 
9.21 kwVcyl 

4.927 MPa 
262.6 kPa/deg 

133, . 0 Joules/deg 
1220.59 Joules 
86.7 ? > 
43.6 V. 
26.7 V. 
16,8 degrees 
195. 1 degrees 
33.31 J/degree 
17.2 degrees 

97716 



S71026.124646 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhauct 
K7-Exhaust 
Dry Bulb 
Wat Bulb 

AL-16083-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperatur«, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

97, 
85 
12 
58, 
7, 
6, 

J1-Uater In, F 
J2-Uater Out, F 
■J3-0i I Sump, F 
J4-Fu«l Inl«t, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
P1-Fuel, PSIG 
P2-0il Gallery, P8IG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P3-Blowby, "H20G 
P11-Baro <V«nt>, "Hg ABS   28 
Speed, RPH 
Load, Lb-Ft 
Smoke, "A 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920- 
401,34 
404 
410 
401 
385 
346 
384 
86,262 
76.266 
169.78 
170.45 
206.88 
85.996 
97.371 

84 
14 
56 
83 
89 
90 

313 
947 
145 
004 
764 
100 
079 
956 

1800.2 
44.441 

1 .333 
16.635 
15.233 
16.148 

1 .092 
1 .030 

63.630 
28.507 

L NH220 
,281 
.410 
.630 
.339 
.622 
.366 
.353 
.096 
.066 
.224 
.199 
.149 
.034 
.103 
.070 
.052 
.053 
.021 
.207 
.408 
.016 
. 006 

2.431 
.639 
.076 
.552 
.207 
.220 
.038 
.036 
.223 

205.19 
207.13 
210.08 
205.31 
196.57 
174.94 
196,06 
30.146 
24.592 
76.547 
76.919 
97 
29 
36 
36 
29 
83, 

157 
998 
317 
285 
971 
739 

399.92 
1 .932 
1 .518 
.020 

98.056 
1800.2 
60.254 

1 .333 
7.546 

11 .357 
12.039 

.664 

.627 
63.630 
96.537 

3 
. 156 
.228 
.350 
.188 
.346 
.203 
, 196 
.053 
,037 
.124 
,\U 
. 083 
.019 
.057 
.039 
.029 
.365 
.142 
.052 
.102 
. 004 
. 020 
.431 
.867 
. 076 
.250 
. 154 
. 164 
.023 
.022 
.223 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G FILE ! CHI 328 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28,51 in-Hg 
1800 RPM 
44.4 lb-ft 
16.1 lb/hr 
15.23 bhp 

1 .057 Ib/bhp-hr 
5.50   kwVcyl 

4.347   MPa 
148.2   kPa/deg 

100.9   Joules/deg 
768.674   Joules 
81 .3   V. 
38.7   V. 
13.3   V. 
18.2 degrees 
195.6 degrees 
26.25 J/degree 
16.3 degrees 
1.11698 



871026.130443 AL-16083-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1069.8 5 .458 576.56 3.032 
K2-Exhaust 2, F 1161 .1 1 . 121 627.26 .623 
K3-Exhaust 3, F 1168.7 .671 631.49 .373 
K4-Exhaust 4, F 1139.4 1 .005 615.20 .559 
K5-Exhaust 5, F 1171.1 1 .496 632.82 .831 
K6-Exhaust 6, F 1097.4 .733 591.90 .407 
K7-Exhaust Comion, F 1220.0 1 .407 660. 03 .782 
Dry Bulb Temperatur«., F 86.862 .039 30.479 .022 
Wet Bulb Temperature/ F 76.287 . 019 24.604 .01 1 
J1-Water In, F 160.50 .203 7\.337 . 113 
J2-Water Out, F 169.56 . 101 76.422 .056 
J3-0il Sump, F 208.50 .248 98.054 .138 
•J4-Fuel Inlet, F 90.177 .037 32.321 .021 
J5-Air After Filter, F 98.257 .057 36.809 .032 
J6-Intake Manifold, F 98.928 .030 37.182 .017 
•J7-Fuel Return, F 91.504 .036 33.058 . 020 
P1-Fuel, PSIC 101 .64 2 .157 700.80 14.873 
P2-0il Gallery, PSIG 54.861 . 131 378.26 .901 
P6-Ex Common, "H20G 13.450 .809 3.347 .201 
P7-Air Aft Filt, "H20V 5.544 .193 1 .380 .048 
P8-Blowby, "M20G .086 .018 .021 . 004 
P11-Baro <Vent), "Hg ABS 28.946 .003 98.022 .01 1 
Speed, RPM 1502.2 2 .849 1502.2 2.849 
Load, Lb-Ft 545.60 3 .235 739.73 4.386 
Smoke, V. 39.384 1 .660 39.384 1 .660 
Fuel Flow, Lb/Hr 71.822 .258 32.578 .117 
Horsepower 156.05 .762 116.35 .568 
Corrected Horsepower 165.59 . 808 123.46 .603 
BSFC, lb/hp-hr .460 .002 .280 . 002 
Corrected BSFC .434 .002 .264 . 001 
Relative Humidity 61 .990 . 135 61.990 . 135 
Reference Pressure, inHg 28.538 96.642 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG FILE CHI 330 
bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pr&ssurs   Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.54 in-Hg 
1502 RPM 
545.6 lb-ft 
71.8 lb/hr 

156.03 bhp 
.460   lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
7 Joules/deq 

Joules 

21.10 
8. 155 
1229. 
500 

3202.99 
63.4 "/. 
33.3 •/. 
30.6 '/. 
5.7 degrees 
189.4 degrees 
81.35 J/degree 
22.7 degrees 

.25227 



371026.131622 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL-16 083-F 
F 
F 
F 
F 
F 
F 

Comon, F 
Temperature, F 
Tcnptratur«, F 

2, 
3, 
4, 
5, 
6, 

J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
•J7-Fu«l Return, F 
Pi-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20C 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent>v "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920- 
1040.4 
1109 . 4 
1108 . 8 
1077 .6 
1120.3 
1076.7 
1166.8 
88.026 
76.694 
160.51 
170.84 
212.03 
91 .102 
99.736 
99.908 
92.225 
90.613 
50.379 
12.125 
5.271 
.074 

28.942 
1300.8 
553.15 
44.477 
64.415 
137.50 
146.13 

.468 

.441 
60.058 
28.554 

L NH220 
.952 

2 
2 
2 
1 

037 
133 
545 
773 
934 
393 
204 
133 
158 
126 
235 
071 
121 
127 
080 
619 
067 
396 
231 
025 
002 
978 
596 
014 
038 
888 
944 
003 
007 
210 

22 
56 
24 
91 
61 

56 0: 
598, 
598, 
580, 
604, 
580.36 
630.46 
31.125 
24.830 
7\ .396 
77.133 
10 0.02 
32.835 
37.631 
37.727 
33.458 
624.75 
347.35 
3.017 
1 .312 
.018 

98.009 
1300.8 
752.68 
44.477 
29.218 
102.52 
108.95 

.285 

.268 
60.058 
96.696 

3 
.529 
,576 
,630 
,858 
,429 
,519 
.218 
, 113 
, 074 
,083 
.070 
. 131 
.039 
.067 
.071 
.045 
.268 
.462 
,099 
,058 
, 006 
,007 
978 
520 

, 014 
,471 
,662 
,704 
,005 
, 004 
,210 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CNH32 
Sore : 130.2 mm 
stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio ! 15,5 to I 
Injection Timing i 19 BTDC 
Crank-angle Offset : 181.0 degrees 
Reference Pressure s 28.55 in-Hg 
Speed : 1301 RPM 
Load  : 555.2 lb-ft 
Fuel Flow : 64,4 ib/hr 
Brake Power : 137.53 bhp 
esFC : .463 lb/bhp-hr 
Indicated Power : 19.41 kwVcyl 
Peak Pressure : 8.8 07 MPa 
Peak Rate of Pressure Rise: 1348. kPa/deq 
Peak Heat Release Rate : 559.7 Joules/deg 
Cumulative Heat Release ; 3364.91 Joules 
Apparent Combustion Efficiency : 64.3 K 
Indicated Thermal Efficiency i 34.2 V. 
Brake Thermal Efficiency : 30.1 V. 
Ignition Delay : 4,3 degrees 
Centroid Phasing : 186.9 degrees 
Centroid Magnitude : 98.03 J/degree 
Sensitivity : 21.7 degrees 
Premixed/Diffusion Ratio : .19311 



371026.132853 AL-16083-F AL-12920-L NH220                3 
K1-Exhaust 1, F 992.10 2.765 533.39 
K2-Exhaust 2, F 1038.3 .716 559.04 
K3-Exhaust 3, F 1033.9 1,138 556.62 
K4-Exhaust 4, F 1001.8 ,86 0 538.79 
K5-Exhaust 5, F 1055.7 1.610 568.73 
K6-Exhaust 6, F 1018.9 .450 548.25 
K7-Exhaust Common, F 1076.8 .815 580.46 
Dry Bulb Temperatur«, F 87.983 .316 31.101 
Wet Bulb Temperature, F 76.058 .154 24.477 
Jl-Water In, F 160.58 .176 71.431 
J2-Water Out, F 171.11 .118 77.283 
J3-0H Sump, F 207.50 .174 97.500 
J4-Fuel Inlet, F 90,807 .056 32.671 
J5-Air After Filter, F 99.294 .115 37.386 
J6-Intake Manifold, F 99.466 .041 37.481 
J7-Fu«l Return, F 91.940 ,048 33,300 
Pi-Fuel, PSIC 69,864 .781 481.70 
P2-0il Gallery, PSIG 44.877 .044 309.42 
P6-Ex Common, "H20G 10.061 .584 2.504 
P7-Air Aft Filt, "M20V 4.745 .234 1.181 
P8-Blowby, "H20G .115 .043 .029 
Pll-Baro <Vent>, "Hg ABS 28.939 .002 98.000 
Speed, RPM 1099.4 2.931 1099.4 
Load, Lb-Ft 543.81 1.878 737.30 
Smoke, * 32.870 1.267 32.870 
Fuel Flow, Lb/Hr 52.288 .877 23.717 
Horsepower 113.84 .590 84.875 
Corrected Horsepower 120.84 .626 90.095 
BSFC, lb/hp-hr ,459 ,008 .279 
Corrected BSFC ,433 .008 .263 
Relative Humidity 58.214 .404 58.214 
Reference Pr^ssurm,    inHg. 28,590 96.818 

1 .536 
.398 
.632 
.478 
.395 
.250 
.453 
. 175 
.086 
. 098 
. 065 
.097 
.031 
.064 
.023 
. 027 

5.382 
.304 
.145 
.058 
.01 1 
.008 

2.931 
2.546 
1 .267 
.398 
.440 
.467 
.005 
. 005 
.404 



iAVY HIGH SPEED DIESEL - CUMMINS 
iore : 
Stroke : 
displacement : 
Compression Ratio : 
injection Timing : 
rank angle Offset : 
Reference Pressure 
• peed : 
-oad  : 
uel Flow : 
Srake Power : 
iSFC : 
ndicated Power ; 
eak Pressure : 
eak R3te of-Pressure Rise: 
eak Heat Release Rate : 
umulative Heat Release : 
pparent Combustion Efficiency : 
ndicated Thermal Efficiency : 
rake Thermal Efficiency : 
gnition Delay : 
entroid Phasing : 
entroid Magnitude : 
ensitivity : 
remixed/Diffusion Ratio : 

NH22 0G 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
15 BTDC 

54J.0 degrees 
23.59 in-Hg 
1099 RPM 
543.8 lb-ft 
52.3 lb/hr 
113.79 bhp 
.46 0 lb/bhp-hr 

FILE CN1334 

15.91 
8.333 
1240. 
518 

3236 . 
64 
34 5 

7 
1 

02 
y. 

V. 

kW/cyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

4 . 1 degrees 
185.2 degrees 
96.85 J/degree 
20.2 degrees 

.20172 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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i  I   ■   
{  '    Navy High-Speed Diesel Engine 

•      Performance Test Checklist 

( Laboratory BFLRF(SwRI)  
Engine Type: Cummins NH220G   Engine Tester; ^tx>/U~  

Test Fuel; TA^9AJ/H<P7 Date; /J-^-jP7  

Step Initials Test Procedure 

!•   &./-A Flush fuel system with BF-2 
2«   /~lß Engine warmup 

3.   0-/'J0 Clean smokemeter lenses and adjust purge air 

*•   d-.ljß Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
tempe7ature at 77+2C. Set exhau-jr back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

5. 4-././V- Compute corrected power levels and maximum cylinder pressure 

6. &/./$ Compare to 952 confidence bands of BF-2 performance 
7»   /r-.Zr/^         Determine action; i.e. continue or contact DTNSRDC 
8«   & £ ß A        Flush fuel system w 11 h/yjiBCWa**?. test fuel 

9.   £./&■ Engine warmup 

ID.  6/j^r Clean smokemeter lenses and adjust purge air 

H«  /J~./I/? Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 3S+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. ß-J^ß Flush fuel system with BF-2 

13. /- /..fl Engine warmup 

**•  fi-lL-/? Clean smokemeter lenses and adjust purge air 

15.  d>/ß Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
3D+2mm of mercury under full-rack conditions at 

x%    rated speed. 
lo» /^//^ Compute corrected power levels and maximum cylinder pressure 
17 • ^'/•/^ _        Compare to 95% confidence bands of BF-2 performance 
lö«  />-/'/: Determine action; i.e. continue or contact DTNSRDC 

19. &/.J* Flush fuel system with T/fftAJArjd7 test fuel 

20. d-. /,/? Engine warmup 

21. ^/./r    Clean smokemeter lenses and adjust purge air 

22. 4-.//? Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at ra ted speed. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: Tt?45<?JÜ/V<S%7    Date:^/-/?-^? 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack. Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File _K        / 

2100 &*/& S.AJ/3Z1 <UM3S4 
1800 ^gyVj? 6AJ/3J7 d/V/JJ? 
1500 A^g/y £M/33t £JJ/3?& 
1300 /3£       CAJtfH/ d.AJ/3?2. 
lioo ny       t/u/JVI 6/V/Jyf 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack /J? rjü/.VK &U/.7V6 

1800 Full-Rack /Jt Csu/S</7 CAJ/.7Y& 

1800 133 /</& fjvtfttf C/U/3SÖ 
1800 98 /y/ 6&/3S/ 6/>/M2. 
1800 48 /</X ^yO/353 exy^v 
1800 13 /y? tv'JS'i SAS3S6 
1500 Full-Rack /ft CAJ/M7 <?/yjj?? 
1300 Full-Rack /iS WIST tUJAJZo 
1100 Full-Rack W CM3£f CAS/^ZL 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type; Cummins NH220G   Engine Tester;  BFLRF(SwRI) 

Fuel Blend; f^J^/^S^J Date; xr?V£>- gg 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed 

2100 

1800 

1500 

1300 

1100 

Run #  RAW File  AVG File 

IM 

6AJ/3J3 

SjU/3£f 

<W/37/ 

d/v/3S¥ 

dAS/37Z> 
£A>/372L- 

Cummins   NH220G   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend;   TfoUA/WSW 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack MS dAJ/^73 dAJ/37? 

1800 Full-Rack /u 6A"3ZS t/J/374 
1800 133 7A7 £*>/377 CAJ/379 
1800 98 U9 CW77? d/O/jfO 

1800 48 Mt <Z/U/387 £ AS/3* 3- 
1800 13 /7* 4AJ/3M <f/u/39f 
1500 Full-Rack 771 djutite CA>/3ti& 
1300 Full-Rack I7£ dAJ/3?7 e/j&eti 
1100 Full-Rack /VJ z^/Zft CA>m& 



CUMMINS NH220 LOG SHEET 
TEST NO._£_ FUEL DATE^^AGE QS 

6/*#t//JL 86 

°Perotor 6-M£-§--.- 
Time lt>:i&&\$o £*S- IL32L //ys' 
Test Hour 
Speed, RPM Mi t$0O 

M<C&2älJjO faM/^ ^m_ tfoo HOL 
Load, lb—ft 
Fuel Flow, lb/hr 

,1612. 
ax 

wd- 
££_ 

Exh. Opacity, % 

TEMPERATURES, PEG. 
Exhaust Cyl. 1 

VLB- 

Itfl 

Iffii. i2C. I/Jö BO. 

lL$o M lM_ fo/¥ 
Exhaust Cyl. 2 
Exhaust Cyl. 3 

M- /&L lä.7- 
MlhZI \j/77\/o73 

Exhaust Cyl. 4 ÜSo_ /1£L m_ U¥L im. 
Exhaust Cyl. 5 /£££. lanMto ait uiL 
Exhaust Cyl. 6 //O- ti£L 
Exhaust Common (42^1 

'/¥W/7/ 
iawjft?L#G //si 

&3/ 

Water In M/ /JL &£. ML HL 
Water Out ur I1o_ t?o   /?/  1/7/ 
Oil Sump 

"Fuel 
22L 02L 
ÜL 11 

\£?3 
193 

H" 

Inlet Air .1L 1Z+ 
Wet Bulb *&&t)t/& 
Dry Bulb 7H1. 7LO_ 79.0 2LL go_ö 

PRESSURES, PSIG 
Fuel Pump /MO liZofcL Uo_ 2£0 
Oil Gallery &f W$ S3-5 5aL H79 
LOW PRESSURES 
Intake Vac, in.water 3d. UL idL id. a. 
Exh. Comm., in.Water 3? vJ OLD ILL lt-0 &o_ 
Blowby, in.water 
Barometer, In.Hg 

Ö 
W3 

& 

mrtM/i 
o__.__a ö 

milmiL 



871202.103510 AL-15299-F 
K?-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
Jl-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0Ü Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, MH20V 
P8-Blowby, "H20G 
F11-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L NH22QG 4 
1200,3 2.379 649,06 1 . 322 
1279.2 ■ 77 0 692,39 ,428 
1257.9 .414 681,03 .23 0 
1225.7 .729 663.15 .405 
1252.2 ,412 677.91 .229 
1159.3 1 .177 626.31 .654 
1274.7 .597 690.38 .332 
73.173 .286 22.874 . 159 
59.S53 .096 15.474 . 053 
162.22 . 163 72,343 . 091 
168.77 . 109 75.983 . 06 0 
226.26 . 163 107.92 . 091 
91.760 . 032 33.200 ,018 
98,526 .402 36.959 ,223 
103.33 . 095 39.626 . 053 
94.376 . 061 34.654 . 034 
134.56 1 .24 0 927.74 8.549 
56.033 . 049 386.33 .337 
27.318 .201 6.798 . 05 0 
4.697 .297 1.169 , 074 

. 090 , 021 .022 , 005 
29.127 , 002 98.636 . 0 06 
2100.3 3.698 2100.3 3 . 693 
490.03 3. 066 664.38 4. 157 
25,693 .551 25.693 .551 
86.653 .618 39.305 .280 
195.96 .949 146.11 .708 
203.60 .986 151.30 .735 

.442 . 003 .269 . 002 

.426 . 0 03 .259 . 002 
45.505 .574 45.505 .574 
28.782 97.466 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CN1336 
Sore : 130.2 mm 
Stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure   i 23.78 in-Hg 
-peed : 2100 RPM 
Load  : 490.0 Ib-ft 
Fuel Flow : 36.7 lb/hr 
Brake Power : 195.93 bhp 
SSFC : .443 lb/bhp-hr 
indicated Power : 28.98 kUI/cyl 
Peak Pressure :               , 7.122 MPa 
Peak Rate of Pressure Rise: 535.7 kPa/deg 
Peak Heat Release Rate : 190.8 Joules/deg 
Cumulative Heat Release : 3362,33 Joules 
apparent Combustion Efficiency : 75.4 V. 
Indicated Thermal Efficiency j 37.1 "/. 
Brake Thermal Efficiency : 31.2 V. 
Ignition Delay ; 4.1 degrees 
Centroid Phasing : 196.6 degrees 
Centroid Magnitude : 35.90 J/deqree 
Sensitivity : 31.5 degrees 
Premixed/Diffusion Ratio : .13161 



371202,105233 AL-15299-F AL-12920-L NH220G 4 
Kl-Exhaust 1, F 1179.7 1,274 637,63 .703 
K2-Exhaust 2, F 1257.4 .70 0 68 0.3 0 .389 
K3-Exhaust 3,F 1251.3 ,515 677.33 .236 
K4-Exhaust 4, F 1230.5 .553 665.32 .307 
K5-Exhaust 5, F 1270.3 ,803 687.92 .446 
K6-Exhaust 6, F 1165.4 .343 629.66 .463 
K7-Exhaust Common, F 1291.7 .533 699.33 .324 
Dry Bulb Temperature, F 76.516 .500 24.731 .273 
i-Jet Bulb Temperature, F 61.120 .160 16.173 .089 
JJ-Water In, F 161.76 .099 72.036 .055 
J2-Water Out, F 169.55 .057 76-416 .032 
,i3-0il Sump, F 226.41 .093 103.01 .052 
J4-Fuel Inlet, F 92.413 .029 33,565 ,016 
J5-Air After Filter, F 97,777 ,313 36.543 .174 
J6-Intake Manifold, F 101.97 .271 33.872 .151 
J7-Fuel Return, F 94.754 .033 34.363 .021 
Pi-Fuel, PSIG 120.43 .336 330,69 2.660 
P2-0Ü Gallery, PSIG 54.533 .035 375.99 .243 
P6-Ex Common, "H20G 19.996 .372 4.976 .093 
P7-Air Aft Filt, "H20V 3.862 .923 .961 .231 
P3-Blowby, "H20G .077 ,043 .019 .011 
P11-Baro <Vent>, "Hg ABS   29.120 .006 98.611 .022 
Speed, RPM 1801.5 3.131 1801.5 3.131 
Load, Lb-Ft 532.27 2.988 721.66 4.051 
Smoke, V. 13.793 .221 13.793 .221 
Fuel Flo«, Lb/Hr 79,363 .914 36.001 .415 
Horsepower 182.58 .979 136.13 .730 
Corrected Horsepower 189.62 1.016 141.33 .753 
BSFC, lb/hp-hr .435 ,007 .264 .004 
Corrected BSFC .419 .007 .255 .004 
Relative Humidity 40.346 .835 40.346 .335 
Reference Pressure, inHg   28,336 97.649 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN1338 
yore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset J 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure    : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

130•2 mm 
152.4 mm 
12169.7 <zc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.84 in-Hg 
1802 RPM 
532.3 Ib-ft 
79.4 lb/hr 
182.64 bhp 
.435 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

34 Joules 
v 

25.88 
7.629 
626. 0 

234 
3419 
71 .8 
36.2 
31 .7 
2.5 degrees 
193.7 degrees 
39,24 J/degree 
30.1 degrees 

.08431 

V. 
v 



371202.110925 AL-15299-F i ai_-T2920-L NH220G 4 
Kl-Exhaust 1, F 1147.4 .750 619.68 .417 
K2-Exhaust 2, F 1215.3 .700 657.33 .339 
K3-Exhaust 3, F 1219.4 .654 659.66 .364 
K4-Exhaust 4, F 1138.4 . 635 642.42 .353 
K5-Exhaust 5, F 1258.1 .466 681.14 .259 
K6-Exhaust 6, F 1133.3 .386 614.62 .492 
K7-Exhaust Common, F 1289.4 .715 693.56 .397 
Dry Bulb Temperature, F 77.097 .319 25.054 . 177 
wet Bulb Temperature, F 61.624 .089 16.453 . 049 
J1-Water In, F 161.62 . 069 72.012 . 038 
J2-Uater Out, F 17 0.53 . 071 76.953 . 04 0 
J3-0i1 Sump, F 219.65 . 163 104.25 .093 
J4-Fuel Inlet, F 9 0.778 . 024 32.655 .013 
,15-Air After Filter, F 98.298 . 127 36.332 . 071 
•J6-Intake Manifold, F 102.85 . 130 39.363 , 072 
•J?-Fuel Return, F 93. 144 .025 33.969 , 014 
Pi-Fuel, PSIG 103.57 .849 714.07 5.356 
PS-Oil Gallery, PSIG 53.214 ... 086 366.90 ,595 
P6-Ex Common, "H20G 16.162 .336 4.022 .208 
P7-Air Aft Filt, "H20V 3.323 .266 .827 . 066 
P8-Blowbv, "H20G . 073 .017 . 013 . 004 
P11-Baro (Vent), "Hg ABS 29.113 . 003 98.536 . 009 
Speed, RPM 1502.1 2.826 1502.1 2.826 
Load, Lb-Ft 555.63 1 .516 753.33 2. 055 
Smoke, V. 12.034 .576 12.034 .576 
Fuel Flow, Lb/Hr 70.861 .399 32.142 . 131 
Horsepower 158.91 .434 1 13.43 .324 
Corrected Horsepower 165.21 .451 123.13 ,337 
BSFC, lb/hp-hr .446 . 003 .271 . 002 
Corrected BSFC .429 . 003 .261 . 002 
Relative Humidity 41.013 .665 41,013 .665 
Reference Pressure, inHg 23.868 97.759 



HAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE ONi34 0 
Sere : 
Stroke : 
Displacement ; 
Compression Ratio ! 
Injection Timing : 
Crank angle Offset : 
Reference Pressure    : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.37 in-Hg 
1502 RPM 
555.6 lb-ft 
7 0.9 lb/hr 
158.89 bhp 
.446 lb/bhp-hr 

22.38 kW/cyl 
8.290 MPa 
743.9 kPa/deg 

303.4 Joules/deg 
3440.32 Joules 
67.4 '/. 
35. 1 "/. 
3 0.9 V. 
1.0 degrees 

139.2 degrees 
45.51 J/degree 
27.2 degrees 

.03661 



'.71202. t 12609 AL-15299-F AL-12920-L NH220G 
K1-Exhaust 1, F 1100.3 .419 593.43 ,233 
K2-Exhaust 2, F 1167.1 .953 630.61 .530 
K3-Exhaust 3, F 1176.3 .347 635.73 . 193 
K4-Exhaust 4, F 1141.5 .816 616.39 .453 
K5-Exhaust 5, F 1217.0 ,781 658.34 .434 
K6-Exhaust 6, F 1108.8 .392 598.25 .495 
K7-Exhaust Common, F 1267.0 .716 686.10 .398 
Dry   Bulb Temperature, F 75,602 . 057 24.223 . 032 
Wet Bulb Temperature, F 60.383 , 021 16.046 . 01 1 
■J1-Water In, F 161.51 , 1 06 71 .949 . 059 
J2-Uater Out, F 171.16 . 076 77.313 . 042 
•J3-0il Sump, F 213.72 . 139 10 0.95 . 077 
■J4-Fuel Inlet, F 90.437 . 148 32.493 . 082 
J5-Air After Filter, F 99,082 . 137 37.268 , 076 
J6-Intake Manifold, F 103,09 . 100 39.495 . 056 
•J7-Fuel Return, F 91.006 . 065 32.781 . 036 
Pi-Fuel, PSIG 90.184 .606 621.30 4. 179 
P2-0U Gallery, PSIG 50.805 . 038 350.29 ,265 
P6-Ex Common, "H20G 15.258 .275 3.797 . 063 
P7-Air Aft Filt, "H20V 2.866 .245 ,713 . 061 
P8-Blawby, "H20G . 096 . 039 .024 .010 
P11-Baro <Vent>, "Hg ABS 29,115 . 001 98.595 . 005 
Speed, RPM 1299.5 2.636 1299,5 2.636 
Load, Lb-Ft 56f.96 1 . 182 761.91 1 .602 
Smoke, V. 13.736 .700 13,736 ,700 
Fuel Flow, Lb/Hr 63.391 1 . 051 28.754 .477 
Horsepower 139.05 .363 103.67 .270 
Corrected Horsepower 144.62 .377 107.82 .281 
BSFC, lb/hp-hr ,456 . 007 .277 . 004 
Corrected BSFC .433 . 007 ,267 . 004 
Relative Humidity 42.414 . 134 42.414 . 134 
Reference Pressure, inHg 23.905 97.332 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN1342 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio ! 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.91 in-Hg 
1300 RPM 
562.0 lb-ft 

lb/hr 
bhp 
lb/bhp-hr 
kU/cyl 
MPa 
kPa/deg 
2 Jouies/deg 

Joules 

63.4 
139.11 
.456 

19.28 
3.612 
764. 1 

323.2 
3422.70 
64.9 V. 
33.3 '/. 
30.3 '/. 

.7 degrees 
133.1 degrees 
48.30 J/degree 
26.4 degrees 

.02621 



371202.115002 AL-15299-F AL-12920-L NH220G 4 
K.I-Exhaust 1, F 1014.1 .73 0 545,6 0 .4 06 
K2-Exhaust 2, F 1068.7 .651 575.94 .362 
K3-Exhaust 3, F 1074,4 .813 579.09 ,452 
K4-Exhaust 4, F 1045.4 .997 563.02 .554 
K5-Exhaust 5, F 1123.0 .662 606.13 .368 
K6-Exhaust 6, F 1031.1 .567 555.05 .315 
K7-Exhaust Common, F 1155.2 .792 623.99 .44 0 
Dry Bulb Temperature, F 76.769 .165 24.872 .092 
Wet Bulb Temperature, F 61.600 .034 16.445 ,019 
M-Water In, F 160.96 .094 71.642 ,052 
J2-Water Out, F 170.79 .078 77.106 ,043 
J3-0il Sump, F 204.67 .161 95.928 .090 
,14-Fuel Inlet, F 92.196 .059 33.442 .033 
J5-Air After Filter, F 102.70 .197 39.273 .109 
J6-Intake Manifold, F 104.69 .168 40.332 .094 
!7-Fuel Return, F 93.142 .062 33.968 .034 
Pi-Fuel, PSIG 69,685 ,435 430,46 3.002 
P2-0il Gallery, PSIG 47.455 .022 327.19 ,154 
P6-Ex Common, "H20G 12.287 .621 3.057 ,154 
P7-Air Aft Filt, "H20V 2.462 .291 .613 .072 
P8-Blowby, "H20G .106 ,057 .027 .014 
P11-Baro <Venfc>, "Hg ABS   29.106 .002 98.564 .008 
Speed, RPM 1100.4 2.394 1100.4 2.394 
Load, Lb-Ft 540.33 2.085 732.59 2.826 
Smoke, V. 13.791 .652 13.791 .652 
Fuel Flow, Lb/Hr 52.043 .334 23.606 .373 
Horsepower 113.21 .535 84,410 .399 
Corrected Horsepower 118.21 ,558 88.132 ,416 
8SFC, lb/hp-hr .460 ,009 .230 .005 
Corrected BSFC .440 .009 .263 .005 
Relative Humidity 41.767 .362 41.767 .362 
Reference Pressure, inHg   23.925 97.950 



NAVY HIGH SPEED DIESEL CUMMINS NH22ÜG FILE CN1344 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset s 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

131,0 degrees 
23.93 in-Hq 
1100 RPM 
540.3 Ib-ft 
52.0 lb/hr 

113.16   bhp 
.460   lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 

15.41 
8.539 
713.2 

304 
3237.34 
63.4 '/. 
32.9 y. 
30. 0 '/. 

.6 degrees 
137.3 degrees 
47.31 J/degree 
25.7 degrees 

.02173 



CUMMINS NH220 LOG SHEET 
TEST NO._y_FUEL DATE^^PAGE g& 

rpsjwrt? 

Operotor   fy^ 
Time l$$o L3Q. //yg» &;aa 2L£ J3£~ 3'JD 
Test Hour 
Speed. RPM 
Lood, lb-ft 
Fuel Flow, lb/hr 

an &2Q- 
WLLMZ. 

mt im 
3S^ 

lf&> 
mg-OiLt /£L Ü&L 

/0Kf ml 623 ill 2UL &V 
£KJL 

UL 
Exh. Opacity, % 

TEMPERATURES, DEG. F 

All äSL&P. 2ö d. £> 1SJ2. 

Exhoust Cyl. 1 fe 'l£L m 223- J&L #* //// 
Exhaust Cyl. 2 
Exhaust Cyl. 3 .as. 

03L \f«f W 
£11 932- 7ff 

iZLX 
m. mL 

&BL 

Exhaust Cyl. 4 v^i/ia. %&. 23Z- SJK tf>± ux 
Exhaust Cyl. 5 dm. ml U- ZLL S3D 11# /äl. 
Exhaust Cyl. 6 ]//J2 
Exhaust Common ^z 

LLM- W3 M 
mt M. 

fef. 2£L ß£t 
7Tf $3C  ,m i/fflo 

Water In &1 l£L IHL 
/,(L       I/-7/D 

m. ÜL 
Water Out M. 120_ la. fcf    \/70 jIL m- 
Oil Sump 

"Fuel 
Q2&. Q2- 
U- f i ft T*7 

Mt 
~IL_ 

£>2- 
32. 

Inlet Air 
Wet Bulb -£* n 

&X. m tLL 
\1S..J0Q. 
OL 6H.D   \A3.0 

^S- 
iXl 

Dry Bulb us. £?-r Vl£&^>_ &iP\7l£„ TfSl 

PRESSURES, PSIG 
Fuel Pump tfle&f'Q 2ZO- ££&. 37.0 ILO_ ///o 
Oil Gallery SL3L &2 &CL SZ5L 3ZZ&1 ZJL 

LOW PRESSURES 
Intake Vac, in.water "i3." Zl. 1± &£. iLaJ. w 
Exh. Comm., in.Woter <27_4_ gfi-o no lia- na. J0.0 ILL n 
Blowby, In.water 

Barometer, in.Hg 
O .&_ _£_ Ö 

&%tmirt\ii.wtodl 
CL 

2m 
o 
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CUMMINS NH220 LOG SHEET 
TEST NO._^_FUEL DATE^.^PAGE 37 

rF0?Aify$$7 

Operator        ^ v 

Ije ?:?£> 

          
Time                       & 
Test Hour 

/3&0 
/£#tit* 

■  

Speed, RPM //0O 

Load, lb—ft 

\?J9 
$&-/   

Fuel Flow, lb/hr &% 
Exh. Opacity, % U?£.. j 

TEMPERATURES, DEC F 

j 
j 

i 
Exhaust Cyl. 1 /£>ff 

I 
1 

Exhaust Cyl. 2 USZ- 
//6$ 

'/o*5   
Exhaust Cyl. 3 ftfO 
Exhaust Cyl. 4 /ad> M7 
Exhaust Cyl. 5 BO- pff 
Exhaust Cyl. 6 /£75 p#f 
Exhaust Common (0-77 f/55 1 

Water In til 'J? 
Water Out n<> /70 i 
Oil Sump 30% QoS I       ! 1 
Fuel 93 It 

1        ! 
1           i 

\                 1 

!        ! 

Inlet Air                              \/oQ~ /öl !                           !                           1 
I                 :                 i ! 

Wet Bulb 6Zo iS& 
r         1 
!                        1 

1 i 

Dry Bulb 0.0 m l 
i 

PRESSURES, PSIG 
Fuel Pump <fi.D no 
Oil Gallery $•* W-fi 
LOW PRESSURES              j 

)M Intake Vac, in.water A/ 
Exh. Comm., In.Water 15° IH-t> 
Blowby, in.water o 

Ito 
    

Barometer, in.Hg 



871202.12552? AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust I, F 1147,0 .797 619.45 ,443 
K2-Exhaust 2, F 1243.1 .651 675.63 .361 
K3-Exhaust 3, F 1257,2 .563 630.69 .313 
K4-Exhaust 4, F 1202.9 ,341 650.52 .139 
K5-Exhaust 5, F 1199.2 .742 648.44 .412 
K6-Exhaust 6, F 1120.2 ,434 604.57 .241 
K7-Exhaust Common, F 1237.2 .433 669.53 ,243 
Dry Bulb Temperature, F 78.440 .297 25.300 .165 
Uet Bulb Temperature, F 63.170 .056 17.316 .031 
J1-Water In, F 162.70 .091 72,613 .050 
J2-Water Out, F 169.09 ,051 76.159 .023 
J3-0il Sump, F 226.47 .234 108.04 .130 
J4-Fuel Inlet, F 91.934 .054 33.297 .030 
J5-Air After Filter, F 97.949 .104 36.638 .053 
,16-Intake Manifold, F 101,63 .073 38.681 .040 
J7-Fuel Return, F 95.216 .041 35.120 .023 
Pi-Fuel, PSIG 139.61 1.675 962,60 11.547 
P2-0il Gallery, PSIG 55.731 .049 384.60 .335 
P6-Ex Common, "H20G 26.375 .222 6.563 .055 
P7-Air Aft Filt, "H20V 5.673 .23? 1.412 .059 
P8-Blowby, "H20G .105 .031 ,026 .003 
Pll-Baro <Vent>, "Hg ABS   29.061 .003 98.413 ,009 
Speed, RPM 2103.1 2.663 2103.1 2.663 
Load, Lb-Ft 466.46 2.104 632.43 2.353 
Smoke, X 23.611 1.032 28.611 1.032 
Fuel Flow, Lb/Hr 109.14 1.657 49,503 ,752 
Horsepower 186.79 .741/139.26 .552 
Corrected Horsepower 194.71 .772 145.17 .576 
BSFC, lb/hp-hr .534 ,009 .355 .005 
Corrected BSFC ,561 .009 .341 .005 
Relative Humidity 42.626 .534 42.626 .534 
Reference Pressure,    inHg   28.644 96.999 



HAW HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Srake Power : 
8SFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffus ion Ratio : 

FILE CN1346 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
15" BTDC 

181.0 degrees 
23.64 in-Hg 
2103 RPM 
466.5 lb-ft 
109.1 Ib/hr 
186.8 0 bhp 
.584 lb/bhp-hr 

27.95 kW/cyl 
6.751 MPa 
520.5 kPa/deg 

187.7 Joules/deg 
3233.50 Joules 
58.3 V. 
28.7 V. 
23.8 V. 
6.0 degrees 
197.6 degrees 
32.67 J/degree 
30.7 degrees 

.19413 



871202.133454 AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust t, F 1138.7 ,396 614.36 .220 
K2-Exhaust 2, F 1236.5 .481 669,16 ,267 
K3-Exhaust 3, F 1247,0 1.135 675,01 .631 
K4-Exhaust 4, F 1212.4 .716 655.73 .398 
K5-Exhaust 5, F 1210.1 .380 654.53 .211 
K6-Exhaust 6,   F 1123.8 1.510 606.58 .839 
K7-Exhaust Common, F 1254.6 .275 679.23 .153 
Dry Bulb Temperature, F 76.443 .094 24.691 .052 
Wet Bulb Temperature, F 62.572 .026 16.934 .014 
J1-Water In, F 161.37 .097 72.143 .054 
J2-Water Out, F 169.50 .059 76,333 .033 
J3-0il Sump, F 224.53 .061 106.99 .034 
J4-Fuel Inlet, F 93.287 .240 34.049 .133 
J5-Air After Filter, F 98.941 .085 37.139 .047 
J6-Intake Manifold, F 102.22 .080 39.013 .045 
J7-Fuel Return, F 94.923 .087 34.957 .048 
Pi-Fuel, PSIG 127.82 .815 381.31 5.619 
P2-0il Gallery, PSIG 54.864 .034 378.28 .232 
P6-Ex Common, "H20G 13.476 .413 4.593 .103 
P7-Air Aft Filt, "H20V 5.098 .591 1.269 .147 
P8-Blowby, "H20G .036 .029 .021 .007 
P11-Baro <Vent>, "Hg ABS   29.040 .005 98.339 .015 
Speed, RPM 1800.6 1.851 1300.6 1.351 
Load, Lb-Ft 514.66 1.399 697,77 1.397 
Smoke, '/. 17.095 .447 17.095 .447 
Fuel Flow, Lb/Hr 97.905 2.993 44.409 1.357 
Horsepower 176.44 .569 131.55 ,424 
Corrected Horsepower 184.25 ,594 137.37 .443 
BSFC, lb/hp-hr .555 .017 .338 .010 
Corrected BSFC .531 .016 .323 .010 
Relative Humidity 45.878 .222 45.873 .222 
Reference Pressure, inHg   28.665 97.070 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ! 
Injection Timing : 
Crankangle Offset 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffus ion Ratio : 

FILE CN1348 
130.2 mm 
152.4 mm 
12169, ,7 cc 
15.5 to 1 
19 BTDC 

181 . 0 degrees 
28.6? in-Hg 
1801 RPM 
514.7 lb-ft 
97.9 Ib/hr 
176.50 bhp 
.555 lb/bhp-hr 

25. 17 kld/cyl 
7.224 MPa 
577.2 kPa/deg 

215 ,3 Joules/deg 
3341.64 Joules 
57.4 ? > 

28.8 V. 
25. i y. 
4.4 degrees 
195.2 degrees 
34.95 J/degree 
29.8 degrees 

.14761 



871202.134621 AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust 1, F 364,22 .671 462,34 .373 
K2-Exhaust 2, F 947.03 .695 508.35 .386 
K3-Exhaust 3, F 942.13 ,961 505.63 .534 
K4-Exhaust 4, F 910.23 1.023 487.91 .569 
K5-Exhaust 5, F 884,15 .506 473.42 .281 
K6-Exhaust 6, F 844.08 .290 451.15 .161 
K7-Exhaust Common, F 908.93 .667 437.18 .370 
Dry Bulb Temperature, F 76,933 .355 24.963 .197 
Wet Bulb Temperature, F 62.827 .072 17.126 ,040 
,M-Water In, F 164.29 .139 73,497 .077 
J2-Water Out, F 168.37 .055 76.038 .030 
J3-0il Sump, F 220.91 .098 104.95 .055 
J4-Fuel Inlet, F 90,294 .064 32.335 .035 
J5-Air After Filter, F 97,704 ,139 36.502 .077 
•J6-Intake Manifold, F 101.28 .056 33.488 .031 
J7-Fuel Return, F 91.789 .05 0 33.216 .028 
Pi-Fuel, PSIG 67.514 .284 465.50 1.961 
P2-0il Gallery, PSIG 55,681 .040 383.91 .274 
P6-Ex Common, "H20G 15.115 .385 3.761 .096 
P7-Air Aft Filt, "H20V 5.152 .634 1.232 .170 
P8-Blowby, "H20G .081 .023 .020 .006 
P11-Baro <Vent>, "Hg ABS   29.036 .004 98.327 .014 
Speed, RPM 1799.5 1,943 1799.5 1.943 
Load, Lb-Ft 373.29 1.871 506.11 2.537 
Smoke, V. 3.621 .193 3.621 .193 
Fuel Flow, Lb/Hr 63.322 .799 28.723 .362 
Horsepower 127.90 .688 95.360 ,513 
Corrected Horsepower 133.44 ,718 99.488 .535 
BSFC, lb/hp-hr .495 .007 .301 .005 
Corrected BSFC .475 .007 .239 .004 
Relative Humidity 45.427 .730 45.427 .780 
Reference Pressure,    inHg   23.657 97.044 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN135G 
Bore : 
Stroke •. 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.66 in-Hg 
1800 RPM 
373.3 lb-ft 
63.3   lb/hr 

127.94   bhp 
.495   lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
2   Joules/deg 

Joules 

13.70 
6.027 
4 09.2 

142 
2453. 
65.3 

. 17 
V. 

33. 1 •/. 
28. 1 V. 
3.6 degrees 
195.0 degrees 
27.50 J/degree 
25.4 deqrees 

.33974 



371202.140608 AL-16090-F AL-12920-L. NH220G                4 
Kl-Exhaust 1, F 723,04 .503 383,9t .279 
K2-Exhaust 2, F 780.63 .370 415.91 .206 
K3~Exhaust 3, F 785.25 .781 413.47 .434 
K4-Exhaust 4, F 735,92 .358 391,06 .199 
K5-Exhaust 5, F 723.37 .492 384.10 .273 
K6-Exhaust 6, F 695.20 .540 363.44 .300 
K7-Exhaust Common, F 734.84 .30 0 39 0,47 ,167 
Dry   Bulb Temperature, F 76.706 .170 24.837 .094 
Wet Bulb Temperature, F 63.085 .038 17.269 .021 
J1-Water In, F 165.51 .087 74.170 .043 
2-Water Out, F 163.38 .057 75.769 .032 
J3-0il Sump, F 212.59 .096 100.33 .053 
<4-Fuel Inlet, F 87.439 .029 30.800 ,016 
J5-Air After Filter, F 97.334 .204 36.297 .114 
J6-Intake Manifold, F 100.39 .090 37.993 .050 
J7-Fuel Return, F 88.736 .040 31,520 .022 
Pi-Fuel, PSIG 46.888 .266 323,28 1.331 
P2-0il Gallery, PSIG 57.442 .069 396.05 .476 
P6-Ex Common, "H20G 13.808 .294 3,436 ,073 
P7-Air Aft Filt, "H20V 5.315 ,463 1,322 .115 
P3-Blowby, "H20G .105 .034 .026 .009 
PI 1-Bar o' < Vent), "Hg ABS 29.028 .005 98.298 ,017 
Speed, RPM 1801.0 4.515 1801.0 4.515 
Load, Lb-Ft 275.84 5.089 373.98 6.399 
Smoke, '/. 2.477 .152 2.477 .152 
Fuel Flow, Lb/Hr 49.732 .775 22.530 .352 
Horsepower 94.595 1.920 70.527 1.431 
Corrected Horsepower 93.724 2.004 73.605 1.494 
BSFC, lb/hp-hr .526 .014 ,320 .008 
Corrected BSFC .5 04 .013 .3 07 .0 03 
Relative Humidity 46.898 .379 46.898 .379 
Reference Pressure, inHg 23.637 96,975 



HAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

ILE CM 352 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 i to 1 
19 BTDC 

131 . 0 degrees 
28.64 in-Hq 
1301 RPM 
275.8 lb-ft 
49.8 lb/hr 
94.58 bhp 
.527 lb/bhp-hr 

14.70 kW/cyl 
5.402 MPa 
3 02.9 kPa/deg 

1 01 .1 Joules/deg 
1923.34 Joules 
65. 1 V. 
33. i ; * 
26.4 V. 
10.2 degrees 
194.9 degrees 
23. 01 J/degree 
23.7 degrees 

.43007 



371202.141832 AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust 1, F 540.39 3,009 292.44 1.672 
K2-Exhaust 2, F 570.84 3.669 299.35 2.039 
K3-Exhaust 3, F 566.93 3.159 297.18 1.755 
K4-Exhaust 4, F 535.40 1.302 279.66 1.001 
K5-Exhaust 5, F 515.93 2.659 268.85 1.477 
K6-Exhaust 6, F 49 0.33 2,542 254.63 1.412 
K7-Exhaust Common, F 522.13 2.214 272.30 1.230 
Dry Bulb Temperature, F 77.258 .537 25.143 .293 
Uet Bulb Temperature, F 63.089 .079 17.271 .044 
J1-Water In, F 168.55 .218 75.361 .121 
J2-Water Out, F 169.75 .160 76.529 .039 
J3-0il Sump, F 209.36 .132 98,536 .101 
J4-Fuel Inlet, F 36.246 .103 30.137 .060 
J5-Air After Filter, F 99.835 .165 37.636 .092 
J6-Intake Manifold, F 103.68 .119 39.821 .066 
•J7-Fuel Return, F 35.675 .089 29.320 .049 
P1-Fuel, PSIG 24.499 .392 163.92 2,701 
P2-011 Gallery, PSIG 58.041 .073 400.18 ,506 
P6-Ex Common, "H20G 10.407 .237 2.590 .059 
P7-Air Aft Filt, "H20V 5.703 .661 1.419 ,165 
P8-Blowby, "H20G .109 .017 ,027 .004 
Pll-Baro <Vent>, "Hg ABS 29.016 .005 98.258 .015 
Speed, RPM 1799.4 2.881 1799.4 2.381 
Load, Lb-Ft 137.60 6.434 136,55 3.724 
Smoke, '/. -.945 .108 -.945 ,103 
Fuel Flow, Lb/Hr 30.846 .336 13.991 .379 
Horsepower 47.143 2,242 35.149 1.672 
Corrected Horsepower 49.322 2.346 36.773 1.749 
BSFC, lb/hp-hr .655 .021 .399 .013 
Corrected BSFC .626 .021 .381 .012 
Relative Humidity 45.448 1.249 45.448 1.249 
Reference Pressure, inHg 28.596 96.337 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
SSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CH1354 
130,2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

131 .0 degrees 
28.60 in-Hg 
1799 RPM 
137.6 lb-ft 
30.8 lb/hr 
47.13 bhp 
.653 lb/bhp-hr 
9.29 kW/cyl 

4.755 MPa 
189.7 kPa/deg 

69 .7 Joules/deg 
1252,77 Joules 
68.3 ; i 
33.3 V. 
21 .3 ; 'i 
12.1 degrees 
194.9 degrees 
17.27 J/degree 
21 .7 < degrees 

.55922 



871202,143814 AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust 1, F 4 02,74 ,548 2 05,96 .3 04 
K2-Exhaust 2, F 417,46 ,298 214.15 ,166 
K3-Exhaust 3, F 423.02 ,285 217.23 ,158 
K4-Exhaust 4, F 402,90 .318 206.06 .177 
K5-Exhaust 5, F 379.46 ,243 193.04 ,138 
K6-Exhaust 6, F 355,28 .794 179.60 ,441 
K7-Exhaust Common, F 386.53 .202 196,96 ,112 
Dry Bulb Temperature, F 77,414 .483 25.230 .269 
Wet Bulb Temperature, F 63,201 .123 17,334 .069 
J1-Water In, F 170.01 .299 76,674 ,166 
J2-Water Out, F 170.33 .321 76.851 ,178 
•J3-0Ü Sump, F 204.61 .124 95.896 .069 
J4-Fuel Inlet, F 86.363 .118 30.202 .066 
J5-Air After Filter, F 100.63 ,134 33,127 .074 
,16-Intake Manifold, F 103.79 .085 39.831 .047 
J7-Fuel Return, F 35.179 .030 29.544 .044 
Pi-Fuel, PSIG 12.637 .059 87.130 .409 
P2-OÜ Gallery, PSIG 58.674 .017 404.54 ,120 
P6-Ex Common, "H20G 7.735 .211 1.925 .052 
P7-Air Aft Filt, "H20V 5.935 .690 1.489 .172 
P8-Blowby, -H20G .092 ,013 .023 .004 
Pll-Baro <Vent>, "Hg ABS 29,007 ,005 98.229 .013 
Speed, RPM 1798.4 2.364 1798.4 2.364 
Load, Lb-Ft 48.169 1.885 65.308 2.556 
Smoke, V. -1.757 .125 -1.757 ,125 
Fuel Flow, Lb/Hr 13,333 .063 8.316 .031 
Horsepower 16.493 .631 12.297 .471 
Corrected Horsepower 17.274 .661 12.879 .493 
BSFC, lb/hp-hr 1.113 .041 .677 .025 
Corrected BSFC 1.063 .039 .646 .024 
Relative Humidity 45.403 .940 45.403 .940 
Reference Pressure, inHg 23.567 96.738 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G 
öore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure   : 
Speed : 
Load  : 
Fuel Flow ; 
Brake Power : 
E:3FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN135S 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.57 in:Hq 
1798 RPM 
48.2 lb-ft 
18.3 lb/hr 
16.49 bhp 

1.110 lb/bhp-hr 
kW/cyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 

5.31 
4.397 
146.0 

54 
754.207 
69.2 V. 

5 V. 
5 
6 

32 
12.5 '/. 
13.6 degrees 
194.5 degrees 
13.85 J/degree 
19.8 degrees 

.68757 



S71202.151312 AL-16090-F AL-12920-L NH220G 4 
Kl-Exhaust 1, F 1108.0 1 . 033 597.76 .577 
K2-Exhaust 2, F 1203.4 .986 650.78 ,548 
K3-Exhaust 3, F 1210.0 .472 654.46 .262 
K4-Exhaust 4, F 1175.3 .792 635.17 .440 
K5-Exhaust 5, F 1193.2 ,79 0 645,10 ,439 
K6-Exhaust 6, F 1 1 04 . 4 .742 595.77 .412 
K7-Exhaust Common, F 1249.1 .730 676.19 ,406 
Dry  Bulb Temperature, F 30.808 . 163 27,116 , 091 
Uet Bulb Temperature, F 64.465 . 057 18.036 . 032 
J1-Water In, F 161.93 . 185 72.183 . 103 
J2-Uater Out, F 170.20 . 113 76.777 . 066 
J3-0i1 Sump, F 209.78 .219 98.766 . 122 
J4-Fuel Inlet, F 91.090 ,071 32.823 , 04 0 
■J5-Air After Filter, F 102.89 . 121 39.335 . 067 
J6-Intake Manifold, F 104.77 . 137 40.428 , 076 
•J7-Fuel Return, F 92.230 . 068 33.461 . 038 
Pi-Fuel, PSIG 109.91 .782 757.79 5.392 
P2-0il Gallery, PSIG 55,591 . 092 383.28 .635 
P6-Ex Common, "H20G 13.332 .339 3.318 .209 
P7-Air Aft Filt, "H20V 5.053 . 187 1 .257 . 047 
P8-Blowby, "H20G . 090 . 019 .022 . 0 05 
P11-Baro <Vent>, "Hg ABS 28.992 . 003 98.179 . 0 09 
Speed, RPM 1499.3 3,220 1499.3 3.220 
Load, Lb-Ft 538.76 2.243 73 0.46 3. 042 
Smoke, V. 15.667 .306 15.667 .306 
Fuel Flow, Lb/Hr 82.144 5. 062 37.260 2.296 
Horsepower 153.80 .652 114.67 .486 
Corrected Horsepower 161.51 .684 120.41 .510 
BSFC, lb/hp-hr .534 . 034 .325 . 021 
Corrected BSFC .509 . 033 .309 . 02 0 
Relative Humidity 4 0.929 .298 40.929 .293 
Reference Pressure, i nHg 23.621 96.920 



NAVY HIGH SPEED DIESEL - CUMMINS NH22QG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Prerai.xed/Dif fusion Ratio : 

FILE CN135S 
i 30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.62 in-Hg 
1499 RPM 
533.3 lb-ft 
32.1 Ib/hr 
153.78 bhp 
.534 lb/bhp-hr 

21.50 kwVcyl 
7.772 MPa 
676.0 kPa/deg 

263.2 Joules/deg 
3335.56 Joules 
56.9 '/. 
29.3 V. 
26. 1 '/. 
3.2 degrees 
191.5 degrees 
4 0.44 J/degree 
27.3 degrees 

.1164 0 



•871202.153046 AL-16090-F i *L-12920-L . NH220G 4 
K.1-Exhaust 1, F 1073.6 1 . 002 578.66 .556 
K2-Exhaust 2, F 1158.7 1 . 064 625.97 .591 
K3-Exhaust 3, F 1165.3 .373 629.61 .207 
K4-Exhaust 4, F 1130.6 .300 610,36 . 167 
K5-Exhaust 5, F 1163.6 .327 628.66 .459 
K6-Exhaust 6, F 1075.9 .649 579.94 .36 0 
K7-Exhaust Common, F 1227.1 .456 663.94 .253 
Dry Bulb Temperature/ F 80.616 . 096 27.009 . 054 
Wet Bulb Temperature, F 64.209 . 04 0 17.894 . 022 
J1-Water In, F 160.63 . 117 71.461 . 065 
J2-Water Out, F 170.06 . 049 76.699 .027 
•J3-011 Sump, F 208.07 . 1 16 97.816 .065 
J4-Fuel Inlet, F 92,997 .065 33.887 . 036 
•J5-Air After Filter, F 102.55 . 182 39.196 . 101 
J6-Intake Manifold, F 103.98 .101 39.937 .056 
J7-Fuel Return, F 93.000 . 093 33.899 . 051 
Pi-Fuel, PSIG 96.126 .501 662.76 3.454 
P2-0il Gallery, PSIG 52.352 .028 360.95 , 191 
P6-Ex Common, "H20G 13.042 .384 3.245 . 096 
P7-Air Aft Filt, "H20V 4.651 . 195 1 . 157 ,048 
P8-Blowby, "H20G . 094 .027 . 023 . 007 
Pll-Baro <Vent), "Hg ABS 28.994 . 002 98.186 . 006 
Speed, RPM 1298.6 4 .377 1298.6 4.377 
Load, Lb-Ft 551.16 2 . 031 747.27 2.754 
Smoke, V. 19.518 .595 19.518 ,595 
Fuel Flow, Lb/Hr 74.909 2 . 105 33.978 ,955 
Horsepower 136.28 .820 101.61 .61 1 
Corrected Horsepower 143.02 .860 106.63 .642 
BSFC, lb/hp-hr .550 .014 .334 . 009 
Corrected BSFC .524 . 014 .319 . 008 
Relative Humidity 40.606 . 149 40.606 . 149 
Reference Pressure, inHg 28.652 97.027 



HttVY HIGH SPEED DIESEL - CUMMINS HH22ÜÜ 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset i 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flou : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

l- ILt CM 136 0 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 1 to 1 
19 BTDC 

181 . 0 degrees 
28.65 in-Hg 
1299 RPM 
551 .2 lb-ft 
74.9 lb/hr 
136.33 bhp 
.549 lb/bhp~hr 

1 8.56 kW/cyl 
8.217 MPa 
738.2 kPa/deg 

304 .8 Joules/deg 
3321 . i ??   Joules 
53.8 ; i 
27.8 Ji 
25.3 ; i 
2.3 degrees 
190. 0 degrees 
45.55 J/degree 
26.7 degrees 

.08543 



Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
•J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, '/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

-12920-L NH220G 4 
1030.9 1 . 095 554.93 .608 
1036.3 .327 585.72 . 131 
1090.0 .545 537.77 .3 03 
1059.7 .477 570.95 ,265 
1094.8 .875 590.45 .486 
1031.4 .498 555.23 .277 
1158.5 1 ,325 625.85 .736 
81.811 . 137 27.673 . 076 
63,985 .089 17.770 . 050 
159.71 . 142 70.951 . 079 
169.90 . 083 76,613 . 049 
206.i? . 135 96.763 . 075 
91.232 .073 32.907 . 041 
104.17 .092 40.094 . 051 
104.36 .073 40.203 . 040 
91.498 . 055 33.055 . 031 
77.675 .545 535.55 3.756 
46.444 . 043 320.22 .294 
12.412 .911 3.039 .227 
3.954 ,205 .934 . 051 
.123 . 039 .031 . 01 0 

29.006 . 002 98.224 , 006 
1100.4 2.793 1100.4 2.793 
532.47 2.513 721.93 3,406 
23.899 .602 23.899 .602 
65.110 1 .279 29.534 .58 0 
111.57 .714 83.180 .532 
117.13 .749 87.327 .559 

.584 .01 1 .355 . 007 

.556 . 010 .338 . 006 
37.221 .365 37.221 .365 
28.715 97.239 



HAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE CHI 362 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure   : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ! 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

541.0 degrees 
23.72 in-Hq 
1100 RPM 
532.5 lb-ft 
65.1 lb/hr 
111.53 bhp 
.534 lb/bhp-hr 

kU/cyl 
MPa 
kPa/deg 

, 1 Joules/deg 
Joules 

15. 14 
3.451 
77! .2 

329 
3155. 
49.8 

0 
9 
7 

00 

y. 
v 

26 
23 

1 .7 degrees 
186.7 degrees 
50.65 J/degree 
24.0 degrees 

.07224 



CUMMINS NH220 LOG SHEET 
TEST NO.^_ FUEL DATE^^PAGE  ^ 

öft>3f/3^ 
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Exhaust Common {376 t?tf wi wr'//3# 
Water In &2 ä/_äl /Ao MI 
Water Out ät o&_ 

IJSLM. 
M2L /TO    1/7/ 

Oil Sump 
Tüei 11 

M- 
tl    12 92   \92 

Inlet Air 
Wet Bulb 

H £?_ u UO ns MJL 
Dry Bulb 67$ £9.o ill 10 t> 6%ö_ 

PRESSURES, PSIG 
Fuel Pump fi*0/tt.Ö ?<$■$ WO 7o.o 
Oil Gallery 45JLSM v5V.ö 4UL btlL 
LOW PRESSURES 

Intake Vac, in.water If M. IZ. AJL U. 
Exh. Comm., in.Water     #7o 

 £> .. Blowby, in.water 
Barometer, in.Hg 

m. MS /££. m. 
o Ö 

tf£% 2fö9 typf 



371210.091226 AL-15299-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1192.3 1.399 644.33 .777 
K2-Exhaust 2, F 1230.2 ,576 693.46 .32 0 
,C3-Exhaust 3, F 1253.8 .645 631.55 .358 
K4-Exhaust 4, F 1222.7 .733 661.49 .410 
;5-Exhaust 5, F 1251.0 .701 677.21 .390 
K6-Exhaust 6, F 1167.6 ,544 630.36 .302 
K7-Exhaust Common, F 1273.3 .497 689,63 .276 
Dry Bulb Temperature, F 71.525 .381 21.953 .212 
Wet Bulb Temperature, F 63.180 .074 17.322 .041 
J1-Water In, F 162.27 .102 72.373 .057 
.'2-Water Out, F 169.24 .052 76.244 .029 
J3-0il Sump, F 231.63 .103 110.91 .057 
J4-Fuel Inlet, F 92.205 .028 33.447 .016 
J5-Air After Filter, F 99.486 .121 37.492 .067 
J6-Intake Manifold, F 102.31 .032 39.060 ,013 
■J7-Fuel Return, F 96.193 .054 35.663 .03 0 
PI-Fuel, PS IG 133.42 1.148 919.92 7.917 
P2-0Ü Gallery, PSIG 54.334 .021 378.41 .145 
P6-Ex Common, "H20G 27.378 .569 6.813 .142 
P7-Air Aft Filt, "H20V 5.299 .327 1.319 .031 
F3-Blowby, "H20G .077 .013 .019 .004 
P11-Baro <Vent>, "Hg ABS   29.083 .002 98,436 .005 
Speed, RPM 2102.5 2.135 2102.5 2.135 
Load, Lb-Ft 486.96 2.664 660.23 3.612 
Smoke, •/. 16.842 .346 16.342 .346 
Fuel Flow, Lb/Hr 35.328 .537 38.931 .266 
Horsepower 194.94 .390 145.34 .664 
Corrected Horsepower 203.37 .931 152.00 .694 
BSFC, lb/hp-hr .440 .004 .268 .002 
Corrected BSFC .421 .004 .256 .002 
Relative Humidity 63.364 1.136 63,364 1,136 
Reference Pressure, inHg   28.693 97.166 



NAVY HIGH SPEED DIESEL CUMMIHS NH22 0G FILE CHI 364 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ! 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow 
Brake Power : 
B5FC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.69 in-Hg 
2103 RPM 
437.0 lb-ft 
35.8 lb/hr 
195.00 bhp 
.440 lb/bhp-hr 

29.32 kW/cyl 
7.168 MPa 
544.4 kPa/deg 

194.5 Joules/deg 
3370.15 Joules 
76,4 V. 
37.9 'A 
31.4 "/. 
4.7 degrees 
196.5 degrees 
37.22 J/degree 
30.9 degrees 

.15071 



K7-Exhaust Common, F 
Dry Bulb Temperature, F 
wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-Üil Sump, F 
J4-Fuel Inlet, F 

871210.032655 AL-15299-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1175.8 .811 635.42 .451 
K2-Exhaust 2, F 1257.2 .656 68 0.66 .365 
K3-Exhaust 3, F 1252.1 .346 677.36 .192 
K4-Exhaust 4, F 1225.7 .722 663.17 .401 
K5-Exhaust 5, F 1266.7 ,688 685.96 .382 
K6-Exhaust 6, F 1168.2 1.133 631.23 .630 
:7-Exhaust Common, F 1239.8 .307 698.76 .171 

72.734 .401 22.63 0 .223 
F 63.713 .111 i7.6ia .062 

162.13 .111 72.295 .062 
■ ■■2-Water Out, F 17 0.11 .085 76.727 .047 
J3-0il Sump, F 227.08 .102 103.33 .057 
,:4-Fuel Inlet, F 92.642 .025 33.69 0 .014 
J5-Air After Filter, F 99.615 .297 37.564 ,165 
■J6- Intake Manifold, F 102.35 .323 39.361 ,179 
J7-Fuel Return, F 96.367 .030 35.759 ,017 
PI-Fuel, PS IG 119.51 .310 323.93 5.534 
P2-0il Gallery, PSIG 54.332 .015 374.95 .102 
F'6-Ex Common, "H20G 19.109 .439 4.755 .109 
P7-Air Aft Filt, "H20V 4.101 .552 1.020 .137 
P8-Blowby, "H20G .090 .026 .022 .006 
PI 1-Baro <Vcnt), uHq ABS 29.085 .006 93.493 .022 
Speed, RPM         " 1799.9 2.79 0 1799.9 2.79 0 
Load, Lb-Ft 535.34 3.838 725.32 5.204 
Smoke, V. 10.973 .405 10.973 .405 
^uel Flow, Lb/Hr 73.613 .466 35.661 .211 
Horsepower 183.46 1.521 136.79 1.134 
Corrected Horsepower 191.90 1.591 143.03 1,t86 
BSFC, lb/hp-hr .429 .004 .261 .002 
'orrected BSFC .410 .004 .249 .002 
Relative Humidity 61.273 1,095 61.273 1.095 
Reference Pressure, inHg 23.783 97.471 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CH1366 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.78 in-Hg 
1800 RPM 
535.3 lb-ft 

78.6   lb/hr 
133.46   bhp 

.428   lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 

. 7   Joules/deg 
Joules 

26. 00 
7.653 
619.5 

231 
3438 
72.9 

.60 
y. 

36.7 V. 
32.2 V. 
3.3 degrees 
194-0 degrees 
38.75 J/degree 
29.7 degrees 

.11149 



37121Ö.094342 AL-15299-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1139.0 1.159 615.02 ,644 
K2-Exhaust 2, F 1216.5 .587 653.07 .326 
K3-Exhaust 3, F 1222.0 .34 0 661.09 .139 
K4-Exhaust 4, F 1133.5 .372 642.51 .207 
K5-Exhaust 5, F 1251.3 .786 677.65 .437 
K6-Exhaust 6, F 1142.3 .776 616.31 .431 
K7-Exhaust Common, F 1289.2 ,64t 693.42 .356 
Dry Bulb Temperature, F 73,328 .316 22.96 0 .175 
Wet Bulb Temperature, F 64.219 .063 17.899 .035 
Jl-Water In, F 162.40 .140 72.444 .073 
J2-Water Out, F 171.39 .063 77.437 .035 
J3-011 Sump, F 215.54 .208 101.97 .116 
J4-Fuel Inlet, F 92.206 .037 33.443 ,021 
J5-Air After Filter, F 100.65 .172 38.137 .095 
J6-Intake Manifold, F 103.61 ,040 39.732 .022 
•J7-Fuel Return, F 95.059 .075 35.033 .042 
Pi-Fuel, P3IG 102.96 .408 709.39 2.315 
P2-0Ü Gallery, PSIG 53.505 .105 363.90 .723 
P6-Ex Common, "H2GG 15.273 .510 3.800 ,127 
P7-Air Aft Filt, "H20V 3.767 .244 .937 .061 
PS-Blowby, "H20G .091 .024 ,023 .006 
P11-Baro <Vent>, "Hg ABS   29.082 .003 93.483 .010 
Speed, RPM         " 1499.7 2.217 1499.7 2.217 
Load, Lb-Ft 559.40 2.236 753.44 3.099 
Smoke, '/. 10.733 .346 10.733 .346 
Fuel Flou, Lb/Hr 70.743 .483 32.091 .219 
Horsepower 159.73 .643 119.09 .430 
Corrected Horsepower 167.30 .674 124,74 .502 
S3FC, lb/hp-hr .443 .004 .269 .002 
Corrected BSFC .423 .004 .257 .002 
Relative Humidity 61.225 .943 61.225 .948 
Reference Pressure, inHg   23.305 97.545 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1368 
130,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
15 BTDC 

181.0 degrees 
28,81 in-Hg 
1500 RPM 
559.4 lb-ft 
70.7 lb/hr 
159.77 bhp 
.443 lb/bhp-hr 

22.64 kU/cyl 
8.357 MPa 
739.8 kPa/deg 

300.9 Joules/deg 
3520.96 Joules 
69v. 1 'A 
35.6 •/. 
31.2 V. 

.9 degrees 
189.9 degrees 
44.92 J/degree 
28.1 degrees 

.03165 



:37 1 2 i 0. 095705 AL-15299-F AL-12920-L NH220 .4 
Kl-Exhaust 1, F 1031.6 .56 0 533.10 .311 
K2-Exhaust 2, F 1162,0 1.063 627.7? .594 
K3-Exhaust 3, F 1163.6 .562 623.68 .312 
K4-Exhaust 4, F 1131.2 .636 610,68 .353 
K5-Exhaust 5, F 1199.6 .872 648.67 .404 
K6-Exhaust 6, F 1102.3 .634 594.60 .352 
!<7-Exhaust Common, F 1242.5 .566 672.50 .315 
Dry Bulb Temperature, F 74.179 .284 23.433 .153 
Jet Bulb Temperature, F 64.9 03 .039 13.232 .05 0 
,!1-Uater In, F 160.63 .077 71.437 .043 
J2-Water Out, F 17 0,19 ,069 76,775 .038 
J3-0il Sump, F 211.77 .083 99,871 .049 
,j4-Fuel Inlet, F 92.410 .064 33.561 .036 
J5-Air After Filter, F 100.64 .041 38.134 .023 
o6-Intak-e Manifold, F 103.65 .057 39.807 .032 
J7-Fuel Return, F 94.574 .033 34.763 .046 
Pi-Fuel, PSIG 37.900 .595 606.05 4.100 
P2-0il Gallery, PSIG 51.221 .036 353,16 .251 
P6-Ex Common, "H20G 14.630 .334 3.653 .033 
P7-Air Aft Filt, "H20V 3.256 .235 .810 .071 
P3-Blowby, "H20G .076 .039 ,019 .010 
PI 1-Baro <Vent>, "Hg ABS   29.089 .002 98.506 .005 
Speed, RPM 1299.4 2.338 1299.4 2.333 
Load, Lb-Ft 566.48 2.027 763.04 2.743 
Smoke, V. 10.371 .471 10.371 .471 
Fuel Flow, Lb/Hr 62.625 .294 23.406 .134 
Horsepower 140.15 ,596 104,49 .444 
Corrected Horsepower 146.82 ,624 109.47 ,466 
BSFC, lb/hp-hr .447 .002 .272 .002 
Corrected BSFC .427 .002 .259 .001 
Relative Humidity 61.018 .767 61.018 .767 
Reference Pressure, inHg   28.350 97.695 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G FILE 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.85 in-Hg 
1299 RPM 
566.5 lb-ft 

Ib/hr 
bhp 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 85 

62.6 
140.t1 
.447 

19.28 
8.642 
762.5 

313 
3423 
65.7 'A 
34.2 V. 
30.9 % 

,8 degrees 
138.1 degrees 
48.54 J/deqree 
26.3 degrees 

.03161 



371210.101332 AL-15299-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1013.0 5.335 544.93 2.964 
K2-Exhaust 2, F 1066.8 .670 574.37 .372 
K3-Exhaust 3, F 106S.0 .524 575.53 .291 
K4-Exhaust 4, F 1037.4 .685 558.53 .381 
K5-Exhaust 5, F 1106.5 .290 596,93 . 161 
K6-Exhaust 6, F 1024. 0 .338 55t.08 .493 
K7-Exhaust Common, F 1128.0 .941 6 08.36 .523 
Dry Bulb Temperature, F 75.987 .231 24.437 . 1 28 
Wet Bulb Temperature, F 65.897 . 076 18.831 . 042 
J1-Water In, F 161.47 .207 71.93 0 .115 
J2-Water Out, F 171.15 . 156 77.303 . 086 
J3-0il Sump, F 2 02.53 .315 94.766 , 175 
J4-Fuel Inlet, F 92.183 . 067 33.435 . 037 
J5-Air After Filter, F 102.68 , 138 39.266 , 077 
J6-Intake Manifold, F 103.71 . 063 39.339 . 035 
J7-Fuel Return, F 94.178 . 045 34.543 . 025 
Pi-Fuel, PSIG 67.629 .307 466.29 2.114 
P2-0il Gallery, PSIG 47.385 . 051 326,7t ,352 
P6-Ex Common, "H20G 12.353 1 . 104 3 . 1 98 .275 
P7-Air Aft Filt, "H20V 2.913 .246 ,725 . 061 

P3-Blowby, "H20G . 102 . 043 .025 .012 

P11-Baro CVent), "Hg ABS 29.088 . 002 98.504 . 007 

Speed, RPM 1101.4 1 .413 1101.4 1.413 

Load, Lb-Ft 545.20 1 .566 739.13 2. 123 
Smoke, "/. 11.430 .593 11 .430 ,593 
Fuel Flow, Lb/Hr 52.105 1 . 092 23.634 .495 
Horsepower 114.33 .410 35.243 .305 
Corrected Horsepower 120.05 .430 39.505 .321 
BSFC, lb/hp-hr .456 . 010 .277 . 006 
Corrected BSFC .434 . 01 0 .264 . 006 
Relative Humidity 53.351 .55 0 53.851 .550 
Reference Pressure, inHg 23.874 97.779 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure   : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 bo 1 
19 BTDC 

131 .0 degrees 
23.87 in-Hg 
11011 *PM 
545.2 lb-ft 
52. 1 lb/hr 
114.29 bhp 
,456 lb/bhp-hr 

15.23 kU/cyl 
3.521 MPa 
7 03.2 kPa/deg 

295 .4 Joules/deg 
3150.37 Joules 
61.6 V. 
32.5 ; <s 

30.3 V. 
.3 degrees 

186. 0 degrees 
46.60 J/degree 
24.7 degrees 

.01059 



CUMMINS NH220 LOG SHEET 
TEST NO._y_FUEL DATE^^AGE  & 

Operator   ^ 
Time ßjo t/wotrso iQ:oo W/o ä:7P /ms_ 
Test Hour 
Speed, RPM 

#>, A*/*- &Ü*> 

g&2l tteP f<$0O\/9OQ /*>ö\7Jt 
ifl*/** 
Moö 

Load, lb—ft 
Fuel Row, lb/hr 

m£i&£2322JZ 
fflit ts-fo./ 

Q2Li- m± 
2jLL 2U- 

S&.3 
W- 

Exh. Opacity, % /£<?.. IL.0 %o_ e> o ö ito 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 M M7 £2£ 7M tf* . M    [toft 
Exhaust Cyl. 2 
Exhaust Cyl. 3 

&SL WL 
.'34L ftt ?/$ 

no y-p 
776 

slvl m^ ILL WlL 
ltft_ 

Exhaust Cyl. 4 7^1 J3&L M- 73L-SB1 &?_ tfA5_ 
Exhaust Cyl. 5 J&L '_&£ m 7/7 

ttrUv 
feO_ 322 ,//9/ 

Exhaust Cyl. 6 /ALL UM. ?*o \%5S  k>X 
Exhaust Common ^yr/^.5.3 m 72? l&f w* mi_ 
Water In JiZ. /AL /63 /a Uf L2L LAL 
Water Out ML no /6t   ./7& \/7Q OL ßO_ 
Oil Sump 

"Fuel 
2Z1 $2L 2L5L 
11 £L 1L 

jsy w° VL&i &< 
?/ 1L 97 \%3 

Inlet Air ft 
Wet Bulb &J_ lb, 7 A11M2 4S..5 

jtjm 
& &.Q 

Dry Bulb 73& 73££1 241 JR2. 7M.. 73>ö 

PRESSURES, PSIG 
Fuel Pump mo. mA &o »to QL£L nos/öö 
Oil Gallery .ss± S&LSLL <szs I'LL SliJLL 
LOW PRESSURES 

Intake Vac, in.water 3X M. ±5. BZ id. 2JL LL 
Exh. Comm., in.Water     37 *T3&.D ££_ /6-0 ^r /p.r/t.D 
Blowby, in.water 
Barometer, In.Hg 

o 
SM 

ö JL 
&0f W,/>b W*i lte>3 



CUMMINS NH220 LOG SHEET 
TEST NO. *    FUEL        DATE/^^PAGE 3o 

Operator       fa 

ä'r* ''Wtä 
        

Time                    u 

Test Hour /&m/*> 
Speed, RPM //&D 
Load, lb—ft \£fo? &W ) 
Fuel Row, lb/hr 7/.Y &t 
Exh. Opacity, % no &*. 

TEMPERATURES, DEC F 

! 

i 
Exhaust Cyl. 1 /ca \/o/9 

 1 

Exhaust Cyl. 2 fl5£> \J*76 i 

j Exhaust Cyl. 3 l/ft *>u —i 

Exhaust Cyl. 4 V/J7 V&fä 
Exhaust Cyl. 5 07 /*?/ 
Exhaust Cyl. 6 >m_, P?7 
Exhaust Common wr //</£> 
Water In u/ ftl 
Water Out I7Ö i?o 
Oil Sump 3** ^JC- öC   
Fuel f3 fj 
Inlet Air /0Ö M   
Wet Bulb a* fto i 

Dry Bulb 73.7 ?</.{> 

PRESSURES, PSIG 

■i 

Fuel Pump %0 no 
Oil Gallery IV y?$ 
LOW PRESSURES w Intake Vac, in.water 

// 
Exh. Comm., in.Water     ^ 'f-0 *r 
Blowby, in.water ..a  Ö 

99 o^ 
  

Barometer, in.Hg              ( 



871210.t12419 AL-16Q9 0-F AL-12920-L NH; 220 4 
Kl-Exhaust 1, F 1143.6 .656 617.57 .365 
K2-Exhaust 2, F 1252.5 .666 673.06 .37 0 
K3-Exhaust 3, F 1256.7 .558 630.42 .310 
K4-Exhaust 4, F 1201.2 .674 649.57 .374 
K5-Exhaust 5, F 1206.7 .5 09 652.60 .233 
K6-Exhaust 6, F 1130.5 i . 151 610.30 .639 
K7-Exhaust Common, F 1245.4 .388 674.12 .215 
Dry   Bulb Temperature, F 77.273 . 124 25. 151 . 069 
Wet Bulb Temperature, F 66.524 . 046 19.130 . 025 
,M -Water In, F 163,09 . 066 72.826 . 037 
J2-Ulater Out, F 169.28 .022 76.265 . 012 
J3-0il Sump, F 212.23 .799 100.13 .444 
J4-Fuel Inlet, F 93.417 . 043 34,121 . 027 
J5-Air After Filter, F 93.051 . 122 36.695 . 063 
J6-Intake Manifold, F 100.64 . 173 33.133 . 099 
J7-Fuel Return, F 97.107 . 032 36. 170 . 046 
Pi-Fuel, PSIG 138.21 1 .317 952.90 9 . 079 
P2-0il Gallery, PSIG 58.553 . 150 403.74 1 . 033 
P6-Ex Common, "H20G 26.962 .313 6.709 . 079 
P7-Air Aft Filt, "H20V 5.742 .274 1 .429 . 063 
F3-Blowby, "H20G . 1 07 , 019 . 027 . 005 
P11-Baro <Vent>, "Hg ABS 29.061 . 002 98.412 . 007 
Speed, RPM 2099.5 3 . 143 2099.5 3. 143 
Load, Lb-Ft 479.49 3 . 189 650.09 4.324 
Smoke, V. 19.34 0 .444 19.340 .444 
Fuel Flow, Lb/Hr 107.96 1 .596 43.969 .724 
Horsepower 191.67 1 .421 142.91 1 . 060 
Corrected Horsepower 200.67 1 .488 149.62 1.110 
BSFC, lb/hp-hr .563 . 01 1 .343 . 007 
Corrected BSFC .538 . 01 0 .327 . 006 
Relative Humidity 57.136 .324 57. 136 .324 
Reference Pressure, inHg 23.639 96.931 



NAVY HIGH SPEED DIESEL - CUMMINS NH220C 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset : 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CM 1374 
130.2 mm 
152,4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
23.64 in-Hg 
2100 RPM 
479.5 lb-ft 
103.0 lb/hr 
191.73 bhp 
.563 lb/bhp-hr 

28.43 kW/cyl 
6.9 05 MPa 
541.6 kPa/deg 

193.9 Joules/deg 
3288.64 Joules 
59.7 V. 
29.5 '/. 
24.7 V. 
5.6 degrees 
197.3 degrees 
35.09 J/degree 
30.7 degrees 

.13338 



871210.114235 AL-16 09 0-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1129,3 .671 609.39 .373 
K2-Exhaust 2, F 1232,2 ,960 666.80 ,533 
K3-Exhaust 3, F 1241,9 .684 672.14 .330 
K4-Exhaust 4, F 1206.6 .433 652.53 .243 
K5-Exhaust 5, F 1208.6 .446 653.67 .243 
K6-Exhaust 6, F 1122.8 .332 606.01 .462 
K7-Exhaust Common, F 1252,6 .507 673.11 .232 
Dry Bulb Temperature, F 78.782 .21 0 25.99 0 , 1 17 
Wet Bulb Temperature, F 66.413 . 04 0 19.118 , 022 
•Jl-Water In, F 162.61 . 091 72.562 . 05 0 

J2-Water Out, F 170.21 . 050 76.733 . 028 
J3-0il Sump, F 220.95 . 093 104.97 . 052 
J4-Fuel Inlet, F 92,076 . 043 33.375 .027 
J5-Air After Filter, F 99.488 . 079 37.493 . 044 
J6-Intake Manifold, F 102.28 .039 39.042 . 049 
J7-Fuel Return, F 95.429 . 1 17 35,239 , 065 
Pi-Fuel, PSIG 125.74 .874 866.97 6 , 023 
F'2-Oil Gallery, PSIG 55,237 . 032 38 0.35 .220 
P6-Ex Common, "H20G 18.494 .453 4.602 .114 
P7-Air Aft Filt, "H20V 5,182 .792 1 .290 . 197 
PS-Blowbv, "H20G . 107 . 025 . 027 . 006 
P11-Baro <Vent>, "Hg ABS 29.052 . 006 93.383 . 019 
Speed, RPM 1800.4 4 . 020 1300.4 4 . 020 
Load, Lb-Ft 528.28 3 .715 716.24 5 . 037 
Smoke, '/. 13.470 .204 13.470 .204 
Fuel Flow, Lb/Hr 95.563 4 .446 43.346 2 . 017 
Horsepower 181.10 1 .490 1 35, 02 1 .111 
Corrected Horsepower 189.77 1 .561 141.49 1 . 164 
BSFC, lb/hp-hr .528 . 025 .321 . 015 
Corrected BSFC .5 04 . 024 .306 . 014 
Relative Humidity 52.341 .567 52.341 .567 
Reference Pressure, inHg 28.671 97.092 



NAVY HIGH SPEED DIESEL - CUMMINS NH220Ü 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1376 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.67 in-Hg 
1800 RPM 
523.3 lb-ft 
95.6 lb/hr 
181.06 bhp 
.523 lb/bhp-hr 

25.59 kwVcyl 
7.379 MPa 
539.2 kPa/deg 

218.9 Joules/deg 
3379.47 Joules 
59.4 y. 
3 0.0 y. 
26.4 "/. 
4.9 degrees 
195.1 degrees 
36.14 J/degree 
29.2 degrees 

.16782 



371210.115347 AL-16090-F AL-1292Ü-L NHi 220 4 
Kl-Exhaust 1, F 837.67 ,379 447.59 ,21 1 
K2-Exhaust 2, F 92f.40 1 , ,779 494.11 . 983 
K3-Exhaust 3, F 919.67 ,367 493.15 .2 04 
K4-Exhaust 4, F 338.59 1 , ,450 475.39 .806 
K5-Exhaust 5, F 362.33 ,776 461.57 .431 
K6-Exhaust 6, F 321.60 .316 433.67 .453 
K7-Exhaust Common, F 336.34 1 , , 04 0 474.91 .578 
Dry Bulb Temperature, F 73.556 , 139 25.364 . 077 
yet Bulb Temperature, F 66.297 . 049 19.054 . 027 
J1-Water In, F 164.33 . 093 73.519 . 051 

J2-Water Out, F 163.75 , 064 75.975 . 035 

J3-0il Sump, F 218.97 .330 103.87 , 133 
J4-Fuel Inlet, F 91.506 . 045 33.059 . 025 
J5-Air After Filter, F 98,555 .111 36.975 . 062 
J6-Intake Manifold, F 101.09 . 056 38.332 . 031 

J7-Fuel Return, F 93.563 . 029 34.202 , 016 

Ft-Fuel, PS IG 63,332 ,233 437.00 1 .642 
P2-0Ü Gallery, PSIG 55,884 .055 335.31 .380 
P6-Ex Common, "H20G 15.043 , 188 3.744 . 047 
P7-Air Aft Filt, "H2QV 5. 102 .577 1 .269 . 144 
PS-Blowbv, "H20G . 1 05 . 023 . 026 . 007 
PI1-Baro <Vent ), "Hg ABS 29.052 . 006 93.331 , 020 
Speed, RPN 1800.7 2 .369 13 0 0.7 2 . 369 
Load, Lb-Ft 371.55 5 .984 503.75 3.113 
Smoke, V. 2.580 . 1 19 2.530 . 1 19 
Fuel Flow, Lb/Hr 60.748 4 . 137 27.555 1 .876 
Horsepower 127.39 2 . 170 94.932 1 .618 
Corrected Horsepower 133.38 2 .272 99.442 1 .694 
BSFC, lb/hp-hr .477 . 035 .290 ■ 021 
Corrected BSFC .456 . 034 .277 . 020 

Relative Humidity 52.589 .463 52.539 .463 

Reference Pressure, i nHg 28.677 97.111 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio ! 

FILE CN1373 
130.2 mm 
152.4 mm 
12169 . 7 cc 
15.5 to 1 
19 BTDC 

181 .0 degrees 
23.63 in-Hg 
1801 RPM 
371 .6 lb-ft 
60.7 Ib/hr 
127.43 bhp 
.476 lb/bhp-hr 

13.26 kwVcyl 
6.059 MPa 
407. 0 kPa/deg 

140 .8 Joules/deq 
2361 .: 33 Joules 
65.4 : K 
33.7 : V 
29.2 : y. 

3.8 - degrees 
193.9 degrees 
27.59 J/degree 
24.2 . degrees 

.36292 



871210.12041? AL-16090-F AL-12920-L NH220 4 
K1-Exhaust 1, F 714.29 .632 379.05 .351 
K2-Exhaust 2, F 774.19 .242 412.33 .135 
K3-Exhaust 3, F 779.24 .953 415.13 .530 
K4-Exhaust 4, F 734.31 .322 390.17 ,457 
K5-Exhaust 5, F 717.47 .672 380,32 .373 
K6-Exhaust 6, F 692.52 .437 366.96 .271 
K7-Exhaust Common, F 732.13 .775 388.96 .430 
Dry Bulb Temperature, F 78.646 .250 25.914 .139 
Wet Bulb Temperature, F 66.193 .045 13.996 .025 
J1-Water In, F 166.64 .09? 74.302 .054 
J2-Uater Out, F 169.61 .028 76.453 .016 
J3-0il Sump, F 214.17 .057 101.20 .032 
J4-Fuel Inlet, F 39.940 .036 32.139 .020 
J5-Air After Filter, F 100.45 .219 33.026 .122 
■J6-Intake Manifold, F 103.41 .201 39.673 .112 
J7-Fuel Return, F 90.869 .118 32.705 .066 
Pi-Fuel, PSIG 45.205 .384 311.67 2.647 
P2-0il Gallery, PSIG 56.800 .129 391.63 .890 
P6-Ex Common, "H20G 13.339 .265 3,444 .066 
P7-Air Aft Filt, "H20V 5.076 .441 1.263 .110 
PS-Blowby, "H20G .035 .039 .021 .010 
Pll-Baro <Vent>, "Hq ABS   29.046 .005 98.359 .016 
Speed, RPM         " 1800.6 3.293 1300.6 3.293 
Load, Lb-Ft 273.25 5.353 370.47 7.253 
Smoke, V. .326 .102 .326 .102 
Fuel Flow, Lb/Hr 47.408 .725 21.504 .329 
Horsepower 93.679 1.369 69.845 1.394 
Corrected Horsepower 93.251 1.960 73.253 1.462 
B3FC, lb/hp-hr .506 .013 .308 .003 
Corrected BSFC .433 .012 .294 .003 
Relative Humidity 51.989 .596 51.989 .596 
Reference Pressure, inHg   23.672 97.095 



NAVY HIGH SPEED DIESEL - CUMMINS NH22QG 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE CN1380 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.67 in-Hg 
1801 RPM 
273.3 lb-ft 
47.4 lb/br 
93.72 bhp 
.506 lb/bhp-hr 

14.40 kwVcyl 
5.449 MPa 
292.2 kPa/deg 

95.8 Joules/deg 
1369.17 Joules 
66.3 '/. 
34.0 V. 
27.5 •/. 
10.1 degrees 
194.0 degrees 
22.63 J/degree 
22.9 degrees 

.44143 



871210.121311 AL-16090-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 521.62 ,663 272.01 .371 
K2-Exhaust 2, F 55t.34 1.400 288,52 .778 
K3-Exhaust 3, F 553.18 1,272 289.54 .707 
K4-Exhaust 4, F 531.58 2.734 277.55 1.547 
K5-Exhaust 5, F 502.53 1.509 261.43 .338 
K6-Exhaust 6, F 431.35 .852 249.92 .473 
K7-Exhaust Common, F 515.53 2.405 268.63 1,336 
öry   Bulb Temperature, F 78.538 .230 25.355 .128 
Uet Bulb Temperature, F 66.221 .078 19.012 .043 
J1-Water In, F 168.51 .209 75.836 .116 
J2-Water Out, F 169.82 .208 76.568 .116 
J3-0iI Sump, F 210.29 .458 99.048 .254 
J4-Fuel Inlet, F 39.456 .055 31.920 .031 
J5-Air After Filter, F 99.415 .163 37.453 .093 
•J6-Intake Manifold, F 102.21 .034 39.003 .019 
J7-Fuel Return, F 89.337 .105 31.882 .053 
P1-Fuel, PSIG 22.301 .120 153.76 .827 
F'2-Oil Gallery, PSIG 57.766 .047 398.28 .322 
P6-Ex Common, "H20G 10.531 .298 2.621 .074 
P7-Air Aft Filt, "H20V 5.116 .473 1.273 .113 
P8-Blowby, "H20G .078 .021 .019 .005 
P11-Baro <Vent>, "Hg ABS   29.033 .005 98.335 .016 
Speed, RPM 1800.3 2.838 1800.3 2.338 
Load, Lb-Ft 136.30 5.659 185.43 7.672 
Smoke, V. .034 .082 .034 .082 
Fuel Flow, Lb/Hr 28.123 .310 12.759 .141 
Horsepower 46.892 1.926 34.962 1.436 
Corrected Horsepower 49.152 2.019 36.646 1.505 
BSFC, lb/hp-hr .601 .023 .365 .014 
Corrected BSFC .573 .022 .349 .013 
Relative Humidity 52.389 .502 52.339 .502 
Reference Pressure, inHg   28,662 97.061 



HAVY HIGH SPEED DIESEL CUMMINS NH22 0G FILE CN13S2 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
8SFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.66 in-Hg 
1800 RPM 
136.8 lb-ft 
28.1 lb/hr 
46.38 bhp 
.599 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

8.57 
4.759 
192.2 

69 
1 150. 
63.3 

09 
v 

34.2 V. 
23.2 x 
12.6 degrees 
194.1 degrees 
17.53 J/degree 
20.5 degrees 

.61582 



371210.122245 AL-1609Ö-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 395.33 .495 2 02.15 .275 
K2-Exhaust 2, F 418.23 .415 214.57 .23 0 
K3-Exhaust 3, F 424.74 .667 218.19 .371 
K4-Exhaust 4, F 409.47 1.031 209.71 .573 
K5-Exhaust 5, F 381.29 .370 194.05 .483 
K6-Exhaust 6, F 356.60 1.017 130.33 .565 
K7-Exhaust Common, F 390.93 1.117 199.40 .621 
Dry Bulb Temperature, F 77.817 .165 25.454 .092 
Uiet Bulb Temperature, F 65.713 .026 18.730 .015 
•Jl-Water In, F 170.31 .120 76.341 .067 
J2-Water Out, F 170.89 .150 77.160 .083 
J3-0il Sump, F 2 05.91 .226 96.619 .126 
J4-Fuel Inlet, F 83.757 .028 31.532 .016 
J5-Air After Filter, F 98.440 .107 36.911 .059 
J6-Intake Manifold, F 101.73 .119 38.739 .066 
J7-Fuel Return, F 87.543 .037 30.357 .021 
Pt-Fuel, PSIG 12.475 .057 36.015 .391 
P2-öil Gallery, PSIG 53.260 .032 401.69 .218 
P6-Ex Common, "H20G 8.355 .215 2.079 .054 
P7-Air Aft Filt, "H20V 5.265 .680 1.310 .169 
P8-Blouby, -H20G .100 .017 .025 .004 
P11-Baro <Vent>, "Hg ABS 29.037 .004 93.329 .014 
Speed, RPM 1800.2 2.529 1800.2 2.529 
Load, Lb-Ft 50.973 2.874 69,110 3.896 
Smoke, '/. .110 .082 .110 .082 
Fuel Flow, Lb/Hr 13.798 .494 3.527 .224 
Horsepower 17.473 .996 13.027 .743 
Corrected Horsepower 13.294 1.043 13.639 .777 
eSFC, lb/hp-hr 1.079 .059 .656 .036 
Corrected BSFC 1.030 .057 .627 .035 
Relative Humidity 52.713 .501 52.713 .501 
Reference Pressure, inHg 23.649 97,018 



HAVY HIGH SPEED DIESEL CUMMINS HH22 0G FILE CN1384 
Bore : 
Stroke : 
Displacement : 
Compression Ratio s 
Injection Timing : 
Crankangle Offset ! 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise) 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Preraixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.65 in-Hq 
1S0O RPM 
51,0 Ib-ft 
13.3 lb/hr 
17.47 bhp 

1.076 lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
3 Joules/deq 

Joules 

5. 16 
4.446 
153.3 

61 
734.030 
65.6 V. 
30.7 'A 
12.9 '/. 
14.1 degrees 
194.2 degrees 
15.16 J/degree 
19.1 degrees 

.74130 



Ki- -Exhaust 1, F 
tz' ••>. -Exhaust 2, F 
K3-Exhaust 3, F 
K4- -Exhaust 4, F 
K5- -Exhaust 5, F 
K6- -Exhaust 6, F 

871210.123523 AL-16090-F AL-12920-L NH220 4 
1097.3 .629 591.33 .349 
1191.1 .453 643.96 .254 
1196.4 .660 646.90 .367 
1160.4 1.213 626.37 .677 
1179.2 .745 637.34 .414 
1094.2 1.344 590.08 1.025 

K7-Exhaust Common, F       1234.1 .651 667.31 .362 
Dry  eulb Temperature, F    78.177 .501 25.654 .273 
Wat Bulb Temperature, F    65.715 .157 13.73t .087 
J1-Water In, F             161.57 .099 71.931 .055 
J2-Water Out, F            169.69 .105 76.497 .059 
J3-0il Sump, F             2 06.59 .323 96.996 .179 
J4-Fuel Inlet, F           92.954 .109 33.363 .061 
J5-Air After Filter, F     99.344 .144 37.691 .030 
J6-Intake Manifold, F      101.70 .036 33.723 .048 
J7-Fuel Return, F          95.706 .061 35.392 .034 
Pi-Fuel, PSIG               108.50 .820 748.10 5.653 
P2-0Ü Gallery, PSIG       55.985 .091 336.00 .624 
P6-Ex Common, "H20G        13.305 .440 3.311 .110 
P7-Air Aft Filt, "H20V      4.350 .300 1.082 .075 
PS-Blowby, "H20G              .073 .019 .013 ,005 
Pll-Baro <Vent>, "Hg ABS   29.031 .002 98.310 .003 
Speed, RPM                 1499.9 2.677 1499.9 2.677 
Load, Lb-Ft                539.93 2,885 732.05 3.912 
Smoke, '/.                                                     14.768 .76 0 14.768 .76 0 
Fuel Flow, Lb/Hr           31.042 4.133 36.760 1.897 
Horsepower                 154.20 .889114.97 .663 
Corrected Horsepower       161.66 .932 120.53 .695 
BSFC, lb/hp-hr               .526 .026 .320 .016 
Corrected BSFC               .501 .025 .305 .015 
Relative Humidity          51.707 .910 51.707 .910 
Reference Pressure, inHg   23.711 97.226 



NAVY HIGH SPEED DIESEL CUMMINS HH22 0G FILE CM 1386 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

181 . 0 degrees 
28.71 in-Hg 
15Ö0 RPM 
539.9 Ib-ft 
81 . 0 lb/hr 
154.2 0 bhp 
.525 lb/bhp-hr 

22. 01 kW/cyl 
7.930 MPa 
639.2 kPa/deg 

271 ,5 Joules/deq 
3410.30 Joules 
59. 0 ? / 
30.4 J >m 

26.5 ; / 
2.9 degrees 

191 .4 degrees 
41 .38 J/degree 
27.5 degrees 

. 10705 



371210.124643 AL-1609Q-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1062.2 .333 572.32 .221 
K2-Exhaust 2, F 115 0.2 .764 621.2 0 .425 
K3-Exhaust 3, F 1160.4 .349 626.87 .194 
K4-Exhaust 4, F 1127.1 1.219 60S.39 .677 
KS-Exhaust 5, F 1158.1 .687 625,59 .381 
!<6-Exhaust 6, F 1069.3 1.180 576.28 .656 
K7-Exhaust Common, F 1215.3 .656 657.64 .364 
Dry Bulb Temperature, F 79.072 .263 26.151 ,149 
wet Bulb Temperature, F 66.233 .112 19.049 .062 
J1-Water In,F 160.51 .123 71.394 .071 
J2-Uater Out, F 169.94 .039 76.634 .022 
J3-OÜ Sump, F 205.73 .127 96.513 .070 
J4-Fuel Inlet, F 93.143 .068 33.968 .038 
J5-Air After Filter, F 100.76 .138 38.201 .077 
J6-Intake Manifold, F 101.96 .070 38.368 .039 
J7-Fuel Return, F 94.498 .065 34.721 .036 
P1-Fuel, PSIG 95.474 .625 658.27 4.306 
F-2-öil Gallery, PSIG 52.934 .025 365.31 .172 
P6-Ex Common, "H20G 13.579 .339 3.379 .034 
P7-Air Aft Filt, "H20V 4.193 .281 1.043 .070 
PS-Blowby, "H20G .084 .033 .021 .003 
Pll-Baro <Vent>, "Hg ABS   29.024 .001 98.286 .005 
Speed, RPM 1299.5 2.446 1299.5 2.446 
Load, Lb-Ft 550.79 2,592 746.76 3.515 
Smoke, •/. 17.349 .576 17.349 .576 
Fuel Flow, Lb/Hr 75.808 3.433 34.336 1.557 
Horsepower 136.28 .701 101.61 .522 
Corrected Horsepower 143.08 .736 106.63 .543 
eSFC, lb/hp-hr .556 .025 .338 .015 
Corrected BSFC .530 .023 .322 .014 
Relative Humidity 51.129 .573 51.129 .573 
Reference Pressure, inHg   28.716 97.242 



NAVY HIGH SPEED DIESEL - CUMMINS NH220Q FILt ON 1388 
Bore : 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

541.0 degrees 
28.72 in-Hg 
1300 RPM 
550.8 lb-ft 
75.8 lb/hr 
136.34 bhp 
.556 lb/bhp-hr 

19.13 kW/cyl 
8.463 MPa 
786.8 kPa/deg 

320.4   Joules/deg 
3394.98 Joules 
54.4 y. 
28.3 V. 
25. 0 K 
2. 1 degrees 
188.9 degrees 
49.01 J/degree 
25.7 degrees 

.08339 



871210. 125336 AL-16090-F AL-12920-L NH220 4 
Kl-Exhaust 1, F 1019.5 .494 543.60 .275 
K2-Exhaust 2, F 1076.5 1 .234 580.26 .635 
K3-Exhaust 3, F 1081 .3 .704 582.97 .391 
K4-Exhaust 4, F 1051.4 .637 566.35 .354 
K5-Exhaust 5, F 1092.3 .876 539.06 .487 
K6-Exhaust 6, F 1027.2 .555 552.87 .303 
K7-Exhaust Common, F 1 143.0 1 .753 617.24 .974 
Dry Bulb Temperature, F 79.598 .466 26.443 .259 
wet Bulb Temperature, F 66.491 . 191 19.162 . 1G6 
J1-Water In, F 159.45 . 058 70.306 . 032 
J2-Water Out, F 169.75 .062 76.523 . 034 
J3-0il Sump, F 203.05 .463 95.030 .257 
•J4-Fuel Inlet, F 93.350 . 063 34.083 . 038 
,'5-Air After Filter, F 102.63 .067 39.241 . 037 
J6-Intake Manifold, F 103.48 . 049 39.713 . 027 
J7-Fuel Return, F 94.016 . 071 34.453 . 039 
Ft-Fuel, PSIG 77.213 .486 532.36 3.349 
F2-0il Gallery, PSIG 47.273 . 051 325.94 .349 
P6-Ex Common, "H20G 11.337 .322 2.821 .2 04 
P7-Air Aft Filt, "H20V 3.982 .300 .991 . 075 
PS-Blowby, "H20G . 1 16 .046 . 029 . 01 1 
PI1-Baro <Vent>, "Hg ABS 29.018 .002 98.265 . 0 03 
Speed, RPM 1100.6 2 .361 1100.6 2.361 
Load, Lb-Ft 534.67 2 .417 724.91 3.277 
Smoke, 5i 20.143 .682 20.143 .682 
Fuel Flow, Lb/Hr 64.998 2 .620 29.483 1 . 133 
Horsepower 112.04 .591 83.538 .44 0 
Corrected Horsepower 117.36 .621 87.870 .463 
BSFC, lb/hp-hr .580 . 024 .353 . 015 
Corrected BSFC .552 , 023 .336 . 014 
Relative Humidity 50.369 ,743 50.369 .743 
Reference Pressure, inHg 23.725 97.273 



NAVY HIGH SPEED DIESEL - CUMMINS NH22GÜ 
Sore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE : CHI 39 0 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 1 bo 1 
19 BTDC 

131 . 0 degrees 
28.73 in-Hq 
1101 RPM 
534.7 lb-ft 
65. 0 lb/hr 

1 12.09 bhp 
.530 lb/bhp-hr 

15.41 kwVcyl 
3.607 MPa 
772.8 kPa/deg 

330 . 1 Joules/deg 
3171.35 Joules 
50. 1 'A 
26.6 : i 
24.0 ; i 

1 .3 degrees 
135.4 degrees 
52.44 J/degree 
22.6 degrees 

.08043 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy Kigh-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)     ^ 
Engine Type: Cummins NH220G   Engine Tester: //)^^ 

Test Fuel: TP/91 Aft f £ <?( Date: ^-/?-fff 

Step Initials  Test Procedure 

!•    ^./ //K    Flush fuel system with BF-2 

2.   o-.j. -r< Engine warmup 
3*   £./. r. Clean smokemeter lenses and adjust purge air 
4 •   £■■/•$ Full rack power check with BF-2. Maintain fuel temperature 

at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhausr back pressure at 
5Ü+2mm of mercury under full-rack conditions at 
rated speed. 

5. U-.J.ft Compute corrected power levels and maximum cylinder pressur« 
6* 6-J.jO Compare to 95% confidence bands of BF-2 performance 
7- &■/./- Determine action; i.e. continue or contact DTNSRDC 

8. <£.jj, //) Flush fuel system wit hTFC>//UO/-3$r7 test fuel 

9. Q-./- ft Engine warmup 

10. 6~^/ Clean smokemeter lenses and adjust purge air 

11. (3--/-ft Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12- S--/r- , Flush fuel system with BF-2 

13. (£-./.</* Engine warmup 

14. &■/ ft- Clean smokemeter lenses and adjust purge air 

15. <£■■/. $ Full rack power check with BF-2. Maintain fuel temperature 
~~  —  at 32+2C, air temperature at 38+2C, and coolant 

temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressur 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush   fuel   system   wit Wfaj/C/OJS $7 test   fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

16. U?? 
17. /*.//? 
18. &.t.f 
19. a./S 
2Ü. A./S 
21. Ö-.//J 
22. A.i.fi 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TfO/^O/^l Date: 4-/&X9  

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run it     RAW File  AVG File 

Ai/M7^ CM7f 
6AJ/L T& CM616 
/ju/677 dM72 
d/u/67? dv/fP 

Cummins   NH220G   Speed-Power Points   for   Performance   Evaluations 

Fuel   Blend: 7~Eö/fiJöfS f] 

Speed      CBHP Run   // RAW   File AVG   File 

2100        Full-Rack 337 6/J/tä/ /MM 8?~ 
1800        Full-Rack ,?,?%> CMlA £g CtV60 
1800      133 33? 6M&1J CM£li. 
1800      98 30D CßJ/6 $7 tAV4?f 
1800      48 JW/ l/u/S'Sl <L/u/6f& 
1800     i3 M2 dfOß If t/U/692- 
1500        Full-Rack 3H?i ILPttfZ fMW 
1300        Full-Rack Wf £/U/&95 C/U/69C 
1100        Full-Rack ,?^ 6/UttJ? Mtf^ 

2100 xa 
1800 .131 
1500 ,W 
1300 3*1 
1100 336 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type; Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TPftlJUÖ/5%7 Date: V-/V~^? 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed 

2100 

1800 

1500 

1300 

1100 

Run #  RAW File  AVG File 

M 
2L^ 

6ju/7o/ 
&UU2± 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend: 7~&>//UO/S if7 

Speed  CBHP Run # RAW File  AVG File 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

2£L 
3££ 

3£6_ 
Ml. 
ML 
35-9 

d/V/7£>J 
CM?// 

S/V7/7 

t»t73l 

Mitt 

Wf7& 

£H7K 



CUMMINS NH220 LOG SHEET 
DATEju/jji PAGE   /J TEST NO.jT_FUEL_  

 ßr&z^tLZuzl 
Operator        ^ '.3- 
Time 
Test Hour >»> 
Speed, RPM 
Load, lb-ft 
Fuel Flow, Ib/hr 
Exh. Opacity, % 

msi 
/S^ ^ i 5^ "^' '^M *^ 

M5- 
Wl. 

2. 

ß'jO 

(Wo 

nL 
jw gv /%& 

/MS p:35 

Mop MT   !(€>( 
$ff.f*sn7.wt 

lo.i LH-I 
H.D YHO 

TEMPERATURES, DEG. F 

Exhaust Cyl. 1 

Exhaust Cyl. 2 
Uli. 

Exhaust Cyl. 3 
Exhaust Cyl. 4 

lift #7? 
)&31 

Exhaust Cyl. 5 
Exhaust Cyl. 6 

an /m 
I125_)j& 

Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

'M- 
iiv- mi 

yjn 

ja. 

mi tJ2L 
mi_ 

im. 

IM. 
16/   \IU    \fil 

136 
17* 111 

M. 
/ML 
LL5&_ 

iJSQ. 
/.Tf»»-' 

sm 

(Wo (oV 
IttL 
//?/ 'oft 
wüj&L 
iM. 
WL 

\M-7M m. 

21 n 
itik 

m W2 
m_ 

£LX 

m^ 

/OS 
jtm 
(flO 
121 

p \fl 
sa 

21 
?3.3 

PRESSURES, PSIG 

Fuel Pump  

Oil Gallery ~~ 

£Li 

/<#£> m° 
6U 

LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Water 

Blowby, in.water 
Barometer, in.Hg 

17.0 
o 

am 

11 
&?■? 

62J_ 

ftäö 
&o M4- 

Ho 
IQ.o 
Ö 

noi 

n& 

1L 
ILD_ 
D 

ML 

m_ 
L 
i m a» 

n7-m 

UL 
feJL 

QIQL 

3L 
(Pb 

%Q 

JÄ 
I±CL 
Ö 

tfMfflM 

#L2, 

12. 
im. n. 



880413.115523 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1174.0 1.127 634.45 .626 
K2-Exhaust 2, F 1283.8 .789 695.46 .438 
K3-Exhaust 3, F 1276.8 .971 691.56 .539 
K4-Exhaust 4, F 1234.0 1.347 667.80 .748 
K5-Exhaust 5, F 1257.5 .610 680.83 .339 
K6-Exhaust 6, F 1174.4 .760 634,67 .422 
K7-Exhaust Common, F 1282.3 .601 694.61 .334 
Dry Bulb Temperature, F    76.331 .077 24.629 .043 
Met Bulb Temperature, F    57.168 ,023 13,982 .013 
J1-Water In, F 162.31 .098 72,393 .054 
12-Water Out, F 169.44 .060 76,353 .033 
,13-Oil Sump, F 223.50 .344 106,39 .191 
J4-Fuel Inlet, F 92.633 .069 33,685 .038 
J5-Air After Filter, F 101.18 ,217 38.433 .120 
I6-Intake Manifold, F 104.07 .194 40.037 .108 

■ 17-Fuel Return, F 94.744 .071 34.858 .039 
Pi-Fuel, PSIG 131.46 .698 906.39 4.816 
P2-Oil Gallery, PSIG 57.596 .078 397.11 .540 
P6-Ex Common, "H20G 27.161 .198 6.759 .049 
P7-Air Aft Filt, "H20V 5.679 .276 1.413 .069 
P8-Blowby, "H20G .006 .029 .001 .007 
PI1-Baro <Vent>, "Hg ABS   29.061 .003 98.412 .010 
Speed, RPM 2099.8 3.953 2099.8 3.953 
Load, Lb-Ft 499.06 3.630 676.63 4.922 
Smoke, Y. 19.126 .365 19.126 .365 
Fuel Flow, Lb/Hr 86.632 .358 39.296 .162 
Horsepower 199.53 1.258 148.76 .938 
Corrected Horsepower 207.48 1.308 154.69 .975 
BSFC, lb/hp-hr .434 .004 .264 .002 
Corrected BSFC .418 .004 ,254 .002 
Relative Humidity 28.905 .182 28,905 .182 
Reference Pressure, inHg   28.644 96,998 



HAvY HIGH SPEED DIESEL - CUMMINS HH22GG                       FILE ; CHI 672 
Bore : 130.2 mm 
Stroke i t52.4 mm 
Displacement ; 12169,7 cc 
Compression Ratio s 15.5 to 1 
Injection Timing s 19 BTDC 
Crankangle Offset i 181.0 degrees 
Reference Pressure ; 28.64 in-Hg 
Speed ; 2100 RPM 
Load  ! 499.1 lb-ffc 
Fuel Flow : 86 > 6 lb/hr 
Brake Power ; 199.56 bhp 
BSFC i .434 Ib/bhp-hr 
Indicated Power ; 30.39 kWYcyl 
Peak Pressure ; 7.224 MPa 
Peak Rate of Pressure Rise 515.7 kPa/deg 
Peak Heat Release Rate : 183,0 Joules/deg 
Cumulative Heat Release ; 3503.12 Joules 
Apparent Combustion Efficiency J 78.4 "/. 
Indicated Thermal Efficiency : 38,9 "A 
brake Thermal Efficiency ;            31,7 V. 
Ignition Delay : 4,7 degrees 
Centroid Phasing ; 196.5 degrees 
Centroid Magnitude ; 35,90 J/degree 
Sensitivity \ 30.8 degrees 
Premixed/Diffusion Ratio :               .15245 



830413,12t146 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1182,2 ,927 638,99 .515 
K.2-Exhaust 2, F 1275,2 .864 690.69 .48 0 
K3-Exhaust 3, F 1279,2 1 ,293 692,88 .718 
K4-Exhaust 4, F 1237,8 ,463 669.87 ,257 
k"5-Exhaust 5, F 1274.6 , 197 690.31 .110 
K6-Exhaust 6, F 1178.0 1 . 037 636.65 .576 
K7-Exhaust Common/ F 13 05.3 .365 707.42 .2 03 
ury   Bulb Temperatur«, F 76.985 . 186 24.992 . 1 03 
Wet Bulb Temperature, F 57.558 .042 14.199 .023 
•J1-Water In, F 162.44 . 1 18 72.466 .065 
J2-Water Out, F 170.73 . 112 77.07 0 . 062 
.'3-0il Sump, F 228.99 .085 109.44 .047 
,i4-Fuel Inlet, F 90.727 . 1 04 32,626 .058 
J5-Air After Filter, F 99.868 . 171 37.7 04 . 095 
•J6-Intake Manifold, F 101 .71 . 143 38.729 .080 
•J7-Fuel Return, F 92,602 . 092 33.668 . 051 
P1-Fuel, PSIG 117.95 .592 813,26 4. 082 
P2-0J1 Gallery, PSIG 54.896 . 020 378.49 . 135 
P6-Ex Common, "H20G 19.714 ,234 4.9 06 . 058 
P7-Air Aft Filt, "H20V 4, 194 .296 1 . 044 . 074 
P8-Blowby, "H20G .045 , 032 .01 1 . 003 
P11-Baro <Vent>, "Hg ABS 29,061 .003 98,411 . 012 
Speed, RPM 1801 .8 2 ,934 1801.8 2.934 
Load, Lb-Ft 549.17 5 . 004 744.57 6.735 
Smoke, V. 13.029 .666 13, 029 .666 
Fuel Flow, Lb^Hr 79.121 .42 0 35.389 , 191 
Horsepower 188.41 1 .985 14 0.47 1 ,480 
Corrected Horsepower 195.71 2 . 062 145.91 1 .538 
BSFC, lb/hp-hr .420 . 005 .256 . 0 03 
Corrected BSFC .404 .005 .246 . 003 
Relative Humidity 28.688 .315 28.688 .315 
Reference Pressure, inHg 28.752 97.367 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CHI 674 
Bore i 
Stroke : 
Displacement t 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure .• 
Speed : 
Load  : 
Fuel Flow i 
Brake Power ; 
BSFC i 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Risei 
Peak Heat Release Rate t 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency ? 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

i30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,75 in-Hg 
1802 RPM 
549.2 lb-ft 
79.1 lb/br 

188.43  bhp 
.420   lb/bhp-hr 

27.66   kwVcyl 
7.821   MPa 
601.3 kPa/deg 

221,1 Joules/deg 
3633.41 Joules 
76.4 y. 
38.7 Y. 
32.8 y. 
4.6 degrees 
194.2 degrees 
39.84 J/degree 
28.7 degrees 

.15925 



880413.122452 AL-17355-F AL-1292Ö-L NH220 5 
Kl-Exhaust 1, F 1171.9 1.237 633.30 .637 
K2-Exhaust 2, F 1239.7 .355 670.96 .197 
K3-Exhaust 3, F 1243.3 .714 672.93 .397 
K4-Exhaust 4, F 1193.8 .366 645,42 .203 
K5-Exhaust 5, F 1255.6 .516 679.77 .287 
K6-Exhaust 6, F 1149.8 ,765 620,99 ,425 
K7-Exhaust Common, F 1292.2 ,476 700.13 .265 
Dry Bulb Temperature, F    77.910 .163 25.506 .091 
Wet Bulb Temperature, F    57.792 .052 14.329 ,029 
J1-Water In, F 161.68 .188 72.043 .104 
,12-Water Out, F 171.21 .119 77.338 .066 
J3-0il Sump, F 223.64 .162 106,46 ,090 
M-Fuel Inlet, F 90.979 .087 32.766 .049 
J5-Air After Filter, F 100.41 ,123 38.003 .068 
,i6-Intake Manifold, F 102.34 .086 39.075 .048 
J7-Fuel Return, F 93.244 .095 34.025 .053 
Pi-Fuel, PSIG 100.89 .888 695.61 6,122 
P2-0il Gallery, PSIG 53.240 .071 367.08 .490 
P6-Ex Common, "H20G 15.798 .230 3.931 .057 
P7-Air Aft Filt, "H20V 3.330 .275 .829 .063 
P8-Blowby, "H20G .009 .020 .002 .005 
P11-Baro <Vent>, "Hg ABS   29.062 .003 98.414 .009 
Speed, RPM 1501.1 3.329 1501.1 3,329 
Load, Lb-Ft 577.71 1.576 783.27 2.136 
Smoke, V. 19.099 .475 19.099 .475 
Fuel Flow, Lb/Hr 70.425 .344 31.944 .156 
Horsepower 165,12 .650 123.11 .485 
Corrected Horsepower 171.58 .675 127.92 .504 
BSFC, lb/hp-hr .427 .003 .259 .002 
Corrected BSFC .410 .003 .250 .002 
Relative Humidity 27.466 .244 27,466 .244 
Reference Pressure, inHg   28.817 97.585 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CN1676 
Bore ! 
Stroke 5 
Displacement : 
Compression Ratio 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure i 
Speed i 
Load  t 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power 
Peak Pressure    ; 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ! 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay » 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity ; 
Premixed/Diffusion Ratio s 

130,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.82 in-Hg 
1501 RPM 
577.7 lb-ft 
70.4 lb/hr 
165.10 bhp 
.426 lb/bhp-hr 

24.38 kwVcyl 
8.561 MPa 
739.1 kPa/'deg 

288.8 Joules/deg 
3759.06 Joules 
73.9 X 
38.3 V. 
32.3 ?i 
2.2 degrees 
190.5 degrees 
46,52 0/degree 
27.3 degrees 

.07953 



880413.123659 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1139.2 1.857 615.09 1.032 
K2-Exhaust 2, F 1193.1 .714 645.06 .397 
K3-Exhaust 3, F 1190.9 1.763 643,82 .979 
K4-Exhaust 4, F 1149.7 .698 620.95 .388 
K5-Exhaust 5, F 1214.5 .990 656,94 .550 
K6-Exhaust 6, F 1122.6 .496 605,90 .275 
K7-Exhaust Common, F 1263.0 1.064 683,88 .591 
Dry Bulb Temperature, F 80.136 .427 26,742 .237 
Wet Bulb Temperature, F 59.302 .032 15.168 .018 
J1-tfater In, F 159.79 .235 70,993 .131 
,12-Water Out, F 170.41 .172 76.897 .095 
J3-0il Sump, F 218.52 .098 103.62 .055 
,H-Fuel Inlet, F 91.359 .093 32.977 ,052 
•J5-Air After Filter, F 99.345 .110 37,414 .061 
06-Intake Manifold, F 100.93 .070 38.295 .039 
J7-Fuel Return, F 91.456 .061 33.031 .034 
P1-Fuel, PSIG 88.165 .341 607.88 2.349 
P2-0il Gallery, PSIG 50.574 .044 348.70 ,301 
P6-Ex Common, "H20G 14.769 .090 3,675 .022 
P7-Air Aft Filt, "H20V 2.688 .202 .669 .050 
P8-Blowby, -H20G .020 .051 .005 .013 
Pll-Baro <Vent>, "Hg ABS 29,061 .003 98.412 .009 
Speed, RPH 1299,2 2.354 1299.2 2.354 
Load, Lb-Ft 580.12 3.104 786.54 4.208 
Smoke, V. 14,444 .818 14.444 .818 
Fuel Flow, Lb/Hr 63.747 .357 28.915 ,162 
Horsepower 143.50 .955 106.99 ,712 
Corrected Horsepower 149.07 .992 111.14 .739 
8SFC, lb/hp-hr .444 .004 .270 .002 
Corrected BSFC .428 .004 .260 .002 
Relative Humidity 27.358 ,763 27.358 .763 
Reference Pressure, inHg 28.863 97.742 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G                       FILE ; ON 1679 
Bore J 13 0,2 mm 
Stroke ; 152.4 mm 
Displacement i 12169,7 cc 
Compression Ratio s 15,5 to 1 
Injection Timing ! 19 BTDC 
Crankangle Offset ; 181.0 degrees 
Reference Pressure   i 28,86 in-Hg 
Speed : 1299 RPM 
Load  i 580.1 lb-ft 
Fuel Flow f 63.7 lb/hr 
Brake Power i 143,48 bhp 
BSFC i ,444 lb/bhp-hr 
Indicated Power i 21.12 kwVcyl 
Peak Pressure ; 8,882 MPa 
Peak Rate of Pressure Rise! 787.8 kPa/deg 
Peak Heat Release Rate s 319,6 Joules/deg 
Cumulative Heat Release ; 3729.79 Joules 
Apparent Combustion Efficiency i 70,2 'A 
Indicated Thermal Efficiency ! 36.7 '4 
Brake Thermal Efficiency ;             31,0 V. 
Ignition Delay 1 1,8 degrees 
Centroid Phasing i 188,5 degrees 
Centroid Magnitude ? 50.39 0/degree 
Sensitivity ; 25,8 degrees 
Premixed/Diffusion Ratio t               .06927 



880413.125130 AL-17355-F AL-1292Ü-L NH220                5 
Kl-Exhaust 1, F 1082,5 ,614 583.59 ,341 
K2-Exhaust 2, F 1099.1 1.160 592.85 .644 
K3-Exhaust 3, F 1093.2 ,477 589,56 ,265 
K4-Exhaust 4, F 1060,9 .638 571,64 .354 
K5-Exhaust 5, F 1133.4 .540 611.88 .300 
K6-Exhaust 6, F 1056,5 ,423 569.16 .235 
K7-Exhaust Common, F 1170.8 .456 632,68 .253 
Dry   Bulb Temperature, F 78.468 .106 25.816 ,059 
wet Bulb Temperature, F 58.406 .126 14,670 ,070 
•Jl-Water In, F 159.52 .126 70.846 .070 
J2-Water Out, F 170.03 .081 76.685 .045 
•J3-0il Sump, F 210,49 .151 99,158 .084 
J4-Fuel Inlet, F 90,638 .068 32.577 .038 
.J5-Air After Filter, F 99.466 .071 37.481 .040 
•J6-Intake Manifold, F 101.89 ,089 38,829 .050 
J7-Fuel Return, F 90.323 .099 32.402 ,055 
Pi-Fuel, PSIG 68,654 .312 473,35 2,150 
P2-0il Gallery, PSIG 46.549 .040 320.94 .274 
P6-Ex Common, "H20G 12.724 .133 3.166 .033 
P7-Air Aft Filt, "H20V 2.052 .248 .511 .062 
P8-Blowby, "H20G .049 .038 .012 .010 
Pl1-Baro <Vent>, HHg ABS   29.060 .002 98,408 .009 
Speed, RPM 1101.3 1.136 1101.3 1.136 
Load, Lb-Ft 554.62 1.166 751.96 1.581 
Smoke, V. 15.934 ,969 15,934 ,969 
Fuel Flow, Lb/Hr 52,546 .420 23.835 ,190 
Horsepower 116.30 .339 86,710 .253 
Corrected Horsepower 120,80 .353 90.065 ,263 
8SFC, lb/hp-hr .452 .004 .275 .002 
Corrected BSFC ,435 .003 .265 .002 
Relative Humidity 28.115 .335 28.115 .335 
Reference Pressure, inHg   28.909 97.897 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CHI 68 0 
Bore ; 
Stroke i 
Displacement 
Compression Ratio 
Injection Timing : 
Crankangle Offset i 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power i 
BSFC : 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude t 
Sensitivity : 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,91 in-Hg 
1101 RPM 
554.6 lb-ft 
52.4 Ib/br 
116.26 bhp 
.451 lb/bhp-hr 

17.20 kWVcyl 
8.857 MPa 
744.6 kPa/deg 

308.4 Joules/deg 
3521.25 Joules 
68.3 V. 
36.3 V. 
30.5 '/. 

1 .4 degrees 
186.4 degrees 
50.12 J/degree 
23.9 degrees 

.05968 
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CUMMINS NH220 LOG SHEET 
TEST NO. J_ FUEL DATE^^PAGE & 

Operator          /A^ 

Time I'-HO Ä53' 
Test Hour f&t»*; &M+- > 

Speed, RPM 1300 IfOO 
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Fuel Flow, lb/hr f>% {£<* 
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y80413. 132744 AL-160« 39-F ALH2920-L NH220 5 
Kl-Exhaust 1, F 1185.7 .4 03 640.94 .224 
K2-Exhaust 2, F 1292.6 .782 700,33 .435 
K3-Exhaust 3, F 1304.2 .589 7 06.75 .327 
K4-Exhaust 4, F 1251.3 .574 677.40 .319 
K5-Exhaust 5, F 1266.4 . 663 685.79 .368 
K6-Exhaust 6, F 1196,6 ,515 647.01 .286 
K7-Exhaust Common, F 1303.5 .330 706.38 . 183 
Dry Bulb Temperature,, F 82.852 .379 28.251 ,21 1 
Wet Bulb Temperature^ F 60.398 . 089 15.777 , 050 
Jl-Water In, F 162.78 .219 72.656 . 122 
J2-Water Out, F 17 0.34 . 153 76.856 . 085 
• i3-0il Sump, F 232.22 .206 111.23 . 1 14 
J4-Fuel Inlet, F 92.487 .033 33.6 04 . 018 
J5-Air After Filter, F 99.110 . 117 37.283 . 065 
J6-Intake Manifold, F 99.936 . 133 37.742 .074 
J7-Fuel Return, F 94.940 . 102 34.967 . 057 
Pt-Fuel, PSIG 134.86 1 .485 929.86 10.240 
P2-0il Gallery, PSIG 55.673 . 051 383.85 .353 
P6-Ex Common, "H20G 27.610 .215 6.870 . 054 
P7-Air Aft Filt, "H20V 5.879 .354 1 .463 , 088 
P8-Blowby, "H20G . 039 .044 .010 .01 1 
PI1-Baro <Vent), HHg ABS 29.036 .002 98.328 . 008 
Speed, RPM 2101 .7 2.639 2101 .7 2.639 
Load, Lb-Ft 510,40 3.423 692.01 4.641 
Smoke, X 24.777 .686 24.777 .686 
Fuel Flow, Lb/Hr 94.142 .676 42.702 .307 
Horsepower 204.24 1 . 164 152.28 .868 
Corrected Horsepower 212.33 1 .210 158.31 .9 02 
BSFC, lb/hp-br .461 . 005 .280 . 003 
Corrected BSFC .443 . 005 .27 0 . 003 
Relative Humidity 25.293 .56 0 25.293 . 56 0 
Reference Pressure, i nHg 28,604 96.864 



t 
NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG FILE ; CN1692 
sore : 13 0,2 mm 
Stroke •, 1 52 . 4 mm 
Displacement ; 12169.? cc 
Compression Ratio i 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset s 181,0 degrees 
Reference Pressure    : 28,60 in-Hg 
Speed ; 2101 RPM 
Load" : 510.4 lb-ft 
buel Flow i 94,1 lb/hr 
Brake Power : 2 04.18 bhp 
BSFC i .461 lb/bhp-hr 
Indicated Power ; 30,88 kwVcyl 
Peak Pressure i 7.304 MPa 
Peak Rate of Pressure Rise; 594.6 kPa/deg 
Peak Heat Release Rate ; 216.9 Joules/deg 
Cumulative Heat Release : 3549,70 Joules 
Apparent Combustion Efficiency ; 73,9 V. 
Indicated Thermal Efficiency ; 36,7 V. 
Brake Thermal Efficiency i 30,2 V. 
Ignition Delay s 5.3 degrees 
Centroid Phasing : 196,6 degrees 
Centroid Magnitude ; 42.63 J/degree 
Sensitivity : 30,3 degrees 
Premixed/Diffusion Ratio s .17541 



380413.133939 AL-16Q89-F AL-12920-L NH220 5 
Kl-Exhaust I, F 1179.4 ,634 637.43 .352 
K2-Exhaust 2, F 1275,0 .964 690.56 .536 
K3-Exhaust 3, F 1285,6 .764 696.42 .425 
K4-Exhaust 4, F 1237.8 .666 669.88 .37 0 
K5-Exhaust 5, F 1266,8 .722 686.01 .401 
K6-Exhaust 6, F 1185.8 1,422 641.01 ,790 
K7-Exhaust Common, F 1309,8 1,034 709.89 .575 
Dry Bulb Temperatur«, F 82.609 .603 28.116 .335 
Wet Bulb Temperature, F 60.877 .102 16.043 .056 
J1-Water In, F 162.09 .180 72.273 .100 
J2-Water Out, F 170-40 .157 76,839 .087 
,13-Oil Sump, F 231.50 .132 110.83 .074 
J4-Fuel Inlet, F 92.014 .115 33.341 .064 
J5-Air After Filter, F 98,776 .067 37.098 .037 
,i6-Intake Manifold, F 100.54 .039 38.077 .022 
,17-Fuel Return, F 94.644 .083 34.802 .046 
PI-Fuel, PSIG 119.52 1.534 824.09 10,574 
P2-0il Gallery, PSIG 54.400 ,023 375.08 .157 
P6-Ex Common, "H20G 19.795 .156 4.926 .039 
P7-Air Aft Filt, "H20V 4.666 .552 1.161 .137 
P8-Blo«by, "H20G .011 .037 .003 .009 
P11-Baro <Vent>, "Hg ABS 29,030 .005 98.305 .017 
Speed, RPM 1801.6 4.142 1801.6 4.142 
Load, Lb-Ft 545.24 4.213 739.24 5.713 
Smoke, X 18.837 .957 18.837 .957 
Fuel Flow, Lb/Hr 84.657 1.392 38.400 .631 
Horsepower 187.04 1.827 139.45 1.362 
Corrected Horsepower 194.55 1.901 145.05 1.417 
BSFC, lb/hp-hr .453 .009 .275 .005 
Corrected BSFC .435 .008 .265 .005 
Relative Humidity 27.001 .916 27.001 ,916 
Reference Pressure, inHg 28.686 97.143 



HAW HIGH SPEED DIESEL CUMMINS HH22ÖG FILE ; CN1684 
bore ; 
Stroke : 
Displacement 
Compression Ratio s 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow i 
Brake Power ; 
8SFC i 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

1 3Ö.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.69 in-Hg 
1302 RPM 
545.2 lb-ft 
84.7 lb/hr 
187.06 bhp 
.453 lb/bhp-hr 

27.99 kwYcyl 
7,888 MPa 
720.9 kPa/deg 

272.9 Joules/deg 
3642.40 Joules 
72.2 '/. 
37.0 "/. 
30.7 '/. 
6.2 degrees 
193,8 degrees 
46.12 J/degree 
26.6 degrees 

.23460 



*80413.134938 AL-16089-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 836,74 ,617 447.08 .343 
K2-Exhaust 2, F 943.65 .881 506,47 .489 
K3-Exhaust 3, F 933.32 .354 500.74 .197 
K4-Exhaust 4, F 898.28 1,250 481.27 ,694 
K5-Exhaust 5, F 877.76 .628 469,87 .349 
K6-Exhaust 6, F 844.37 .425 451.32 .236 
K7-Exhaust Common, F 899.40 .744 481.89 .413 
Dry   Bulb Temperature, F 80.424 ,404 26,902 ,225 
Wet Bulb Temperature, F 59,118 .179 15.066 .099 
,H-Water In, F 162.79 .211 72.663 .117 
J2-Water Out, F 167,63 .154 75.353 ,086 
J3-0U Sump, F 225,11 ,265 107.28 .147 
J4-Fuel Inlet, F 89,886 .024 32.159 .013 
J5-Air After Filter, F 99.987 .243 37.771 .135 
J6-Intake Manifold, F 101.18 .248 38.432 .138 
J7-Fuel Return, F 90.559 .158 32.533 .088 
Pi-Fuel, PSIG 58,577 .158 403.37 1.090 
P2-0Ü Gallery, PSIG 55.623 .054 383.50 .370 
P6-Ex Common, "H20G 15.495 .117 3.856 .029 
P7-Air Aft Filt, "H20V 4.839 .531 1.204 .132 
P8-Blowby, "H20G .046 .041 .011 .010 
Pll-Baro <Vent>, "Hg ABS 29,025 .005 98.291 .017 
Speed, RPM 1800,5 3.405 1800.5 3.405 
Load, Lb-Ft 370.98 4.554 502.98 6.175 
Smoke, V. 4.803 .192 4.803 ,192 
Fuel Flow, Lb/Hr 54.208 2.960 24.588 1,343 
Horsepower 127.18 1.723 94,824 1.285 
Corrected Horsepower 132.32 1,793 98.655 1.336 
BSFC, lb/hp-hr .426 .023 .259 .014 
Corrected BSFC .410 .022 .249 .013 
Relative Humidity 26,321 .331 26.321 .331 
Reference Pressure, inHg 28.670 97.086 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG FILE CH16S6 
Bore s 
Stroke : 
Displacement 
Compression Ratio s 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow s 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise) 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude 
Sensitivity ; 
Premixed/Diffusion Ratio ; 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.6? in-Hq 
1801 RPM 
371.0 lb-ft 
54.2 Ib/br 
127.22 bhp 
.426 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
4 Joules/de< 

Joules 

19.26 
6.173 
424. 0 

153 
248? 
77.1 
39.8 
32.6 
9.9 
193. 
31 
22 

89 
•A 
'/. 
'/. 
degrees 

.8 degrees 
04 J/degree 
9 degrees 
.43106 



880413.140000 AL-16089-F AL-12920-L NH220 5 
K1-Exhaust 1, F 697.43 .236 369-69 ,131 
K2-Exhaust 2, F 790.75 .240 421,53 ,133 
K3-Exhaust 3, F 780.35 .777 415,75 .432 
K4-Exhaust 4, F 741.91 ,481 394.39 .267 
K5-Exheust 5, F 726.27 .255 385.70 .141 
K6-Exhaust 6, F 692.58 1.611 361.43 ,895 
K7-Exhaust Common, F 732.46 .592 389.15 .329 
Dry Bulb Temperature, F 83.684 .564 28.713 .314 
Wet Bulb Temperature, F 60,429 ,216 15.794 ,120 
J1-Uater In, F 165.40 .226 74,111 .126 
•J2-Water Out, F 168.66 .176 75.922 .098 
J3-0il Sump, F 219.03 .206 103.90 .114 
•J4-Fuel Inlet, F 89.158 .061 31.755 ,034 
J5-Air After Filter, F 97.834 .048 36,574 ,027 
J6-Intake Manifold, F 99.111 .036 37.284 .020 
•J7-Fuel Return, F 89.476 .112 31,931 .062 
Pi-Fuel, PSIG 41.208 .393 284.12 2.711 
P2-0il Gallery, PSIG 56.815 .103 391.73 .709 
P6-Ex Common, "H20G 14.221 .145 3.539 .036 
P7-Air Aft Filt, "H20V 5.121 .353 1.274 .088 
P8-Blowby, "H20G .024 .041 .006 .010 
Pll-Baro <Vent>, "Hg ABS   29.024 .003 98.286 .012 
Speed, RPM 1799.8 2.822 1799,8 2.822 
Load, Lb-Ft 264.61 3.113 358.76 4.221 
Smoke, V. 4.158 .171 4,158 ,171 
Fuel Flow, Lb/Hr 41.178 1.353 18.678 .614 
Horsepower 90.680 1.157 67.609 .863 
Corrected Horsepower 94.178 1.202 70.216 .896 
BSFC, lb/hp-hr .454 .017 .276 .010 
Corrected BSFC .437 .016 .266 .010 
Relative Humidity 23.940 .506 23.940 .506 
Reference Pressure, inHg   28,647 97.010 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1688 
Bore ! 
Stroke ! 
Displacement i 
Compression Ratio ; 
Injection Timing i 
Crenkangle Offset i 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow 
Brake Power i 
6SFC t 
Zndicated Power s 
Peak Pressure i 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate t 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency 
Ignition Delay ; 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

130 < 2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

131.0 degrees 
28,65 in-Hg 
1800 RPM 
264.6 lb-ft 
41.2 lb/hr 
90.69 bhp 
.454 lb/bhp-hr 

kWYcyl 
MPa 
kPa^deg 
1 Joules/deg 

Joules 

15,09 
5.596 
328.7 

123 
1955.85 
79.7 V. 
41 ,0 •/. 
30.6 "/. 
11.5 degrees 
193.7 degrees 
27.63 0/degree 
21,1 degrees 

.54680 



880413.140822 AL-16089-F AL-12920-L NH220 5 
Kl-Exhaust 1j F 503.81 .686 262,12 .378 
«2-Exhaust 2, F 597.03 .77? 313.9! .432 
K3-Exhaust 3, F 583.75 .854 306,53 ,475 
K4-Exhaust 4, F 552.81 1.70? 289,34 .948 
K5-Exhaust 5, F 539.96 .816 282.20 .454 
K6-Exhaust 6, F 502.08 .400 261.16 .222 
K7-Exhaust Common, F 541.58 1.461 283.10 .812 
Dry Bulb Temperature, F 83.487 .296 28.604 .164 
Wet Bulb Temperature, F 60,807 ,061 16.004 ,034 
J1-Uater In, F 167.06 .163 75.036 .090 
J2-Uater Out, F 168.78 .126 75.988 .07 0 
J3-0il Sump, F 214.70 .085 101.50 .04? 
J4-Fuel Inlet, F 89,042 .046 31.690 .626 
J5-Air After Filter, F 97.142 .059 36.190 .033 
J6-Intake Manifold, F 98.403 .023 36.891 .013 
J?-Fuel Return, F 87.375 .12? 30.764 .070 
Pi-Fuel, PSIG 23.344 .123 160,95 .850 
P2-0il Gallery, PSIG 57.728 .041 398.02 .281 
P6-Ex Common, "H20G 11.564 .085 2.878 .021 
P7-Air Aft Filt, "H20V 5.166 .52? 1.286 .131 
P8-Blouby, BH20G .062 .057 .016 .014 
P11-Baro <Vent>, "Hg ABS 29.024 .004 98.286 .012 
Speed, RPM 1798.8 2.994 1798.8 2.994 
Load, Lb-Ft 131.80 5.711 173.69 7,743 
Smoke, 'A 5,813 .138 5.813 .138 
Fuel Flow, Lb/Hr 27.569 2.730 12.505 1.238 
Horsepower 45.142 2.012 33.657 1.500 
Corrected Horsepower 46.876 2.089 34.949 1.559 
BSFC, lb/hp-hr .612 .071 .372 .043 
Corrected BSFC .590 .068 .359 .041 
Relative Humidity 25.240 .552 25.240 ,552 
Reference Pressure, inHg 28.644 96,999 



NAVY HIGH SPEED DIESEL - CUMMINS NH22QG FILE CHI 69 0 
Bore s 
Stroke : 
Displacement : 
Compression Ratio J 
Injection Timing : 
Crankangle Offset : 
Reference Pressure   i 
Speed i 
Load  ; 
Fuel Flow t 
Brake Power : 
BSFC s 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release i 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude » 
Sensitivity » 
Premixed/Diffusion Ratio i 

13 0.2 mra 
152,4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28,64 in-Hg 
1799 RPM 
131.8 lb-ft 
27,6 lb/hr 
45,15 bhp 
.611 lb/bhp-hr 
8.80   kwVcyl 

4.824   MPa 
190.7   kPa/deg 

79.2 Joules/deg 
1188.91 Joules 
72.2 'A 
35.7 V. 
22.7 •/. 
14.2 degrees 
193.9 degrees 
20.28 J/degree 
18.8 degrees 

.75441 



880413.141639 AL-16089-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 380.56 1.124 193.64 .624 
K2-Exhaust 2, F 444.74 .916 229,30 .509 
K3-Exhaust 3, F 447.13 .787 230.63 .437 
K4-Exhaust 4, F 430.77 1.405 221,54 .780 
K5-Exhaust 5, F 412.98 .887 211,65 .493 
K6-Exhaust 6, F 387,22 .857 197.34 .476 
K7-Exhaust Common, F 414,16 1.155 212.31 ,642 
Dry Bulb Temperature, F 83.788 .399 28.771 .222 
Wet Bulb Temperature, F 60.697 .141 15.943 .078 
,H-Water In, F 169.27 .235 76.258 .131 
■J2-Water Out, F 170.15 .200 76.752 .111 
J3-Oil Sump, F 210.83 .212 99.351 .118 
J4-Fuel Inlet, F 87,677 ,061 30.932 .034 
J5-Air After Filter, F 101.40 .104 38.557 .053 
J6-Intake Manifold, F 103.40 .152 39.667 .084 
J7-Fuel Return, F 84.981 .121 29.434 .067 
Pi-Fuel, PSIG 13.134 ,059 90.555 .405 
P2-0il Gallery, PSIG 58,393 .051 402.60 .350 
P6-Ex Common, "H20G 9.083 .117 2.260 .029 
P7-Air Aft Filt, "H20V 5,358 ,468 1.333 .116 
P8-Blowby, "H20G .034 .038 ,009 .009 
Pll-Baro <Vent>, "Hg ABS   29.021 .004 98,274 .014 
Speed, RPM 1798.7 2.438 1798.7 2.438 
Load, Lb-Ft 46.439 3.675 62.962 4.982 
Smoke, V. 1.353 .117 1.353 .117 
Fuel Flow, Lb/Hr 17.693 .533 8.026 .242 
Horsepower 15.903 1.244 t1.857 .927 
Corrected Horsepower 16.575 1.296 12.358 ,966 
BSFC, lb/hp-hr 1.118 ,079 .680 .048 
Corrected BSFC 1,072 .076 .652 .046 
Relative Humidity 24,440 .478 24.440 .478 
Reference Pressure, inHg   28.626 96.940 



HAW HIGH SPEED >EL - HH22ÜG FILE CN1692 
Bore i 
Stroke : 
Displacement s 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure ; 
Speed i 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC s 
Indicated Power ,• 
Peak Pressure   s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release > 
Apparent Combustion Efficiency > 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity : 
Premixed/'Dif fusion Ratio J 

130 t 2 mm 
152,4 mm 
12169,7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
23,63 in-Hg 
1799 RPM 
46.4 lb-ft 

Ib/hr 
bhp 
lb/bhp-hr 
kW/cyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 

17.7 
15.91 

1 .1t3 
5. 15 

4.413 
141 . 0 

62 
747.498 
70.8 '/. 
32.5 V. 
12.5 V. 
15.5 degrees 
193,1 degrees 
16.87 J/degree 
16.6 degrees 

.93885 



880413,143010 AL-16089-F i AL-12920-L NH220 5 
K.I-Exhaust 1, F 1160.5 .728 626.96 .405 
K2-Exhaust 2, F 1231.4 .527 666.34 .293 
K3-Exhaust 3, F 1233,0 .388 667.24 .216 
K4-Exhaust 4, F 1179.4 ,471 637.44 .262 
K5-Exhaust 5/ F 1240.1 1 . 198 671.14 .666 
K6-Exhaust 6, F 1157.8 .623 625.45 .346 
K7-Exhaust Common, F 1302.1 .271 705.61 . 151 
Dry Bulb Temperature, F 83.417 ,278 28.565 , 154 
Wet Bulb Temperature, F 60.879 . 182 16.044 . 1 01 
•J1-Water In, F 16 0.98 . 1 06 71.655 . 059 
J2-Water Out, F 169.99 . 050 76.661 , 028 
J3-0il Sump, F 210.52 . 146 99.179 .081 
J4-Fuel Inlet, F 92.679 .072 33.710 . 040 
J5-Air After Filter, F 100.73 .304 38,181 . 169 
•J6-Intake Manifold, F 102.43 .360 39.125 .200 
J7-Fuel Return, F 91.885 .239 33.269 , 133 
Pi-Fuel, PSIG 103. 04 1 .873 710.47 12.911 
P2-0Ü Gallery, PSIG 55.896 ,151 385.39 1 , 038 
P6-Ex Common, "H20G 15.286 . 186 3.804 . 046 
P7-Air Aft Filt, "H20V 4. 028 . 151 1,002 . 038 
P8-Blowby, "H20G .030 .025 .007 . 0 06 
Pll-Baro <Vent>, »Hg ABS 29.009 . 002 98.237 . 006 
Speed, RPM 1499.4 2.031 1499.4 2. 031 
Load, Lb-Ft 564.43 2.754 765.26 3.734 
Smoke, '/. 19.878 .785 19.878 .785 
Fuel Flow, Lb/Hr 75.267 1 .453 34.141 .659 
Horsepower 161.14 .834 120,14 .622 
Corrected Horsepower 167.97 .869 125.23 .648 
BSFC, lb/hp-hr .467 . 010 .284 . 006 
Corrected BSFC .448 . 009 .273 . 006 
Relative Humidity 25.558 . 134 25.558 . 134 
Reference Pressure, inHg 28.713 97.233 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G 
Bore : 
Stroke i 
Displacement t 
Compression Ratio s 
Injection Timing i 
Crankangle Offset s 
Reference Pressure : 
Speed ! 
Load  : 
Fuel Flow ; 
Brake Power : 
BSFC i 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
indicated Thermal Efficiency 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity j 
Premixed/'Diffusion Ratio i 

FILE CHI 694 
13Ö.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

191 .0 degrees 
28.71 in-Hg 
1499 RPM 
564.4 lb-ft 
75.3 lb/hr 
161.09 bhp 
.467 lb/bhp-hr 

24. 14 kwVcyl 
8.435 MPa 
856.9 kPa/deg 

338, . 1 Joules/deg 
3725.53 Joules 
69. 1 •/. 
35.9 ? i 
29.7 ? / 
4.2 degrees 

191 .3 degrees 
53.63 J/degree 
26.0 degrees 

.16299 



6804t3.144229 AL-16Q89-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1121.7 1 ,249 605.41 .694 
K2-Exhaust 2, F 1172.4 1 .025 633.58 .569 
K3-Exbaust 3, F 1173,3 1 .281 634.05 ,712 
K4-Exhaust 4, F 1129.1 ,495 609.47 .275 
K5-Exhaust 5, F 1196.3 1 ,110 646,82 .617 
K6-Exhaust 6,    F 1123.4 .868 606,33 .482 
K7-Exhaust Common, F 1252.2 ,643 677.88 .357 
Dry Bulb Temperature, F 83.491 .366 28.606 .204 
Wet Bulb Temperature, F 60.259 . 092 15,700 . 051 
•Jl-Water In, F 160,45 . 064 71,361 . 035 
J2-Water Out, F 170.67 .074 77.042 . 04 1 
•J3-0il Sump, F 211.98 .226 99.992 . 1 26 
J4-Fuel Inlet, F 90.822 . 091 32.679 . 051 
J5-Air After Filter, F 101.87 . 046 38.815 . 025 
•J6-Intake Manifold, F 103.98 .069 39.989 , 038 
•J?-Fuel Return, F 91.796 . 1 16 33.220 . 064 
Pt-Fuel, PSIG 89.664 .494 618.21 3,403 
P2-0il Gallery, PSIG 52.584 .035 362.56 .242 
P6-Ex Common, "H20G 13.901 .070 3.459 .017 
P7-Air Aft Filt, "H20V 3.460 . 168 .861 .042 
P8-Blowby, "H20G . 019 .023 .005 . 006 
Pll-Baro <Venfc>, MHg ABS 29.005 . 003 98.221 . 010 
Speed, RPM 1300.1 2 .956 1300.1 2.956 
Load, Lb-Ft 567.53 3 . 194 769.47 4.331 
Smoke, V. 20.409 .709 20.409 .709 
Fuel Flow, Lb/Hr 65.898 1 . 013 29.891 .460 
Horsepower 140.49 .839 104,75 .626 
Corrected Horsepower 146.52 .875 109,24 .653 
BSFC, lb/hp-hr ,469 .007 .285 . 004 
Corrected BSFC ,450 .007 .274 . 004 
Relative Humidity 23.848 i ,403 23.848 .403 
Reference Pr^ssurs,    inHg 28.750 97.359 



HAW HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement ! 
Compression Ratio ; 
Injection Timing s 
Crank angle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow f 
Brake Power i 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise.1 

Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency ! 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio s 

FILE CN1696 
130•2 mm 
152.4 mm 
12169.7 cc 
15,5 to I 
19 BTDC 

181.0 degrees 
28,75 in-Hg 
1300 RPM 
567.5 lb-ft 
65.9 Ib^hr 
140.47 bhp 
.469 lb/bhp-hr 

20.72 kwYcyl 
8.735 MPa 
920.0 kPa/deg 
373.0 Joules/deg 

3645.35 Joules 
67.0 Ji 
35.2 '/. 
29.6 •/. 
4.2 degrees 
189,2 degrees 
58.67 J/degree 
24,0 degrees 

. 17287 



y«U41.i . 1«*?J44U HL-lbüb^-h ( 3L-Jüy2U-L NHÜ2U 5 
K1-Exhaust 1, F 1060.5 .433 571.36 .241 
K2-Exhaust 2, F 1090.4 1 . 534 588.00 .852 
K3-Exhaust 3, F 1092.7 ,770 589.27 .428 
K4-Exhaust 4, F 1050.0 .330 565.56 . 183 
K5-Exhaust 5/ F 1121.9 .429 6 05.51 .239 
K6-Exhaust 6, F 1065.3 .306 574.03 . 170 
K7-Exhaust Common, F 1173.7 .720 634.25 .400 
Ory   Bulb Temperature, F 84.172 ,292 28.984 . 162 
Wet Bulb Temperature, F 61.076 .033 16. 153 , 018 
Jl-Water In, F 158.31 . 120 70.174 , 066 
J2-Water Out, F 169.19 . 095 76.218 , 053 
■J3-0il Sump, F 208.99 .241 98.329 , 134 
,14-Fuel Inlet, F 91.042 .172 32.801 ,096 
J5-Air After Filter, F 100.65 .046 38.137 . 026 
J6-Intake Manifold, F 102.82 .051 39.343 . 029 
J7-Fuel Return, F 90.258 .059 32.365 .033 
P1-Fuel, PSIG 70.685 .746 487.36 5. 142 
P2-üil Gallery, PSIG 46.786 . 066 322.58 .455 
P6-Ex Common, "H20G 11.728 .136 2.918 . 034 
F7-Air Aft Filt, "H20V 2.895 . 199 .72 0 . 050 
P8-Blowby, "H20G .041 .034 . 010 .008 
P11-Baro <Vent), "Hg ABS 28.993 .002 98, 182 .0 08 
Speed, RPM 1102.6 2.626 1 1 02 . 6 2.626 
Load, Lb-Ft 549.23 2.030 744.65 2.752 
Smoke, X 34.564 . 183 34.564 . 183 
Fuel Flow, Lb/Hr 56.125 .991 25.458 .449 
Horsepower 115.31 .611 85.971 .456 
Corrected Horsepower 120.24 .638 89,651 .475 
BSFC, lb^hp-hr .487 ,008 .296 . 0 05 
Corrected BSFC .467 .008 .284 . 005 
Relative Humidity 24.765 .484 24.765 .434 
Reference Pressure, inHg 28.780 97.461 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1698 
Bore i 
Stroke : 
Displacement i 
Compression Ratio s 
Injection Timing : 
Crankangle Offset i 
Reference Pressure s 
Speed i 
Load  : 
Fuel Flow ; 
Brake Power s 
BSFC J 
Indicated Power ! 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude 
Sensitivity i 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,78 in-Hg 
1103 RPM 
549.2 lb-ft 
56.1 lb/hr 
115.34 bhp 
.486 lb/bhp-hr 

kWVcyl 
MPa 
kPa/deg 
4 Joules/deg 

Joules 

17.08 
8.839 
9 02.8 

381 
3473.89 
63.7 V. 
34. 1 X 
29.6 V. 
3.1 degrees 
186,2 degrees 
61.00 J/degree 
22.1 degrees 

.13953 



CUMMINS NH220 LOG SHEET 
TEST NO. r   FUEL DATE^ftPAGE CJj 

-3W///.7 
Operotor        fyßt^^- 
Time V.oO V/T Vif v&L M: 
Test Hour QS*'r> tfJs /#»<«' {&¥*> '^AI*-' 

Speed, RPM 

Load, lb-ft 

Fuel Flow, lb/hr 
Exh. Opacity, % 

.&__. /9Qö ?.(&> lau. /p?f 
ML m 
MD 

SIMM* 56Ü9 mi 
211. 21L 63Ä-5ZL 
fiö v& /P   J3.D 

TEMPERATURES, DEG. F 

Exhaust Cyl. 1 vZ___ im m /f,w im 
Exhaust Cyl. 2 _^£ 
Exhaust Cyl. 3 immi 

wp {%&//$/ mi 
würfti /0f3 

/3#>\an ?%S/Jil/ö6? Exhaust Cyl. 4 

Exhaust Cyl. 5 .Ml 
Exhaust Cyl. 6 /__ 

/-» tttXiäififfl 
WL \i(U im. re>(D 

■W V37/ VW Exhaust Common .___£ im. 
Water In /__L Z__L ILL 
Water Out 16?    /?& OL 

/T9 \ltf 
___. M__ 

M Oil Sump no \tä¥\3/f 
Fuel 

__ 
Inlet Air JOO   VöO 

1L \Jo_ 
2LL 

Ml 
v \lo 
It e 

Wet Bulb ,_£__ 
Dry Bulb ___! 

ceo k£___ 6UW.f 
2__Z 2__i_ 3^2. 2-L 

PRESSURES, PSIG 

Fuel Pump m.p mD_ mo 
Oil Gallery 6% I 

Mo X)D.o 
££J_ _L___ Mo HSA. 

LOW PRESSURES 

Intake Vac, In.water 
__ </.£ __: ^ 10 

Exh. Comm., In.Water __z__ <_J2_1 5T ^ &T 
Blowby, in.water e? _2_ /> ^~ o 
Barometer, in.Hg tttwat.rt mmsmM 



380414.090308 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1184.7 .857 640,40 ,476 
K2-Exhaust 2, F 1285.7 .562 696,51 .312 
K3-Exhaust 3, F 1283.4 .784 695.23 .436 
K4-Exhaust 4, F 1238.9 .674 670.52 .375 
K5-Exhaust 5, F 1262,6 .613 683.67 .341 
K6-Exhaust 6, F 1187.7 .625 642.08 .347 
K7-Exhaust Common, F 1294.7 .351 701 .50 . 195 
Dry Bulb Temperature, F 72,806 .364 22.67 0 .2 02 
wet Bulb Temperature, F 64.493 .047 18.052 .026 
•Jt -Water In, F 162.63 , 119 72.572 , 066 
J2-water Out, F 169.39 .057 76.329 .032 
J3-0il Sump, F 219.84 .595 104.36 ,330 
J4-Fuel Inlet, F 92.594 . 052 33,663 ,029 
J5-Air After Filter, F 99.416 .037 37.453 .021 
06-Intake Manifold, F 102.80 .025 39.334 , 014 
J7-Fuel Return, F 96.599 ,209 35.888 . 116 
Pi-Fuel, PSIG 131.00 1 .435 903.22 9.894 
P2-0il Gallery, PSIG 58.183 .079 401.16 .547 
P6-Ex Common, "H20G 26.347 . 125 6.556 .031 
P7-Air Aft Filt, "H20V 6.832 . 164 1 .700 .041 
P8-Blowby, "H20G .006 .048 .001 .012 
Pll-Baro <Vent>, "Hg ABS 28.984 .003 98,150 .010 
Speed, RPM 2100.4 2 . 196 2100.4 2. 196 
Load, Lb-Ft 498.02 3 .836 675.23 5.201 
'Smoke, Y. 26.253 .467 26.253 .467 
Fuel Flow, Lb/Hr 86.519 .201 39.244 .091 
Horsepower 199.17 1 .528 148.50 1 . 139 
Corrected Horsepower 209.22 1 .605 155.98 1 . 196 
BSFC, lb/hp-hr .434 . 003 .264 . 002 
Corrected BSFC .414 .003 .252 . 002 
Relative Humidity 64.132 1 , 149 64,132 1 , 149 
Reference Pressure, inHg 28.481 96.448 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke » 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset s 
Reference Pressure i 
Speed i 
Load  : 
Fuel Flow •• 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency » 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing t 
Centroid Magnitude s 
Sensitivity » 
Premixed/Diffusion Ratio : 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.48 in-Hg 
2100 RPM 
498.0 lb-ft 
86.5 Ib/br 
199,12 bhp 
.434 lb/bhp-hr 

30.74 
7.223 
521 .6 

184. 
3539 

FILE i CHI 7 00 

kwVcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules .58 
79.3 y. 
39.3 V. 
31 .7 •/. 
5.2 degrees 
196.7 degrees 
36.87 J/degree 
30.5 degrees 

.17016 



880414,091321 AL-17355-F AL-12920-L NH220                5 
Kl-Exhaust I, F 1181,6 .341 638,66     .189 
K.2-Exhaust 2, F 1270,0 ,456 687,77     ,254 
K3-Exhaust 3, F 1282,0 1.808 694,45 1.005 
K4-Exhaust 4, F 1236.6 .308 669.21     .171 
K5-Exhaust 5, F 1278.0 .570 692.25     .316 
K6-Exhaust 6, F 1184.9 1.259 640.52     .699 
K7-Exhaust Common, F 1314.3 .370 712.41     .206 
Dry Bulb Temperature, F 72.719 .417 22.621     .231 
Wet Bulb Temperature, F 64.239 .149 17.911     .083 
,M-«ater In, F 162.81 .220 72.670     .122 
J2-Water Out, F 170.64 .210 77.024     .117 
J3-0il Sump, F 225.11 .120 107.28     .067 
J4-Fuel Inlet, F 90.977 .103 32.765     .057 
J5-Air After Filter, F 99.594 .078 37.552     .043 
J6-Intake Manifold, F 103.35 .065 39.639     .036 
J7-Fuel Return, F 93.556 .076 34.198     .042 
Pi-Fuel, PSIG 117.81 .997 812.26 6.874 
P2-0il Gallery, PSIG 55.662 .046 383.77     .317 
P6-Ex Common, "H20G 18.799 .093 4.678     .923 
P7-Air Aft Filt, "H20V 5.656 .511 1,408     .127 
P8-Blowby, "H20G .002 .029 .000     .007 
PM-Baro <Vent>, "Hg ABS 28.988 ,004 98.164     .014 
Speed, RPM 1800.9 2.804 1800.9 2.804 
Load, Lb-Ft 542.35 4.119 735.33 5.585 
Smoke, V. 17.340 .255 17.340     .255 
Fuel Flow, Lb/Hr 79,673 .275 36.139     .125 
Horsepower 185.97 1.653 138,66 1.232 
Corrected Horsepower 195.30 1.736 145,61 1.294 
BSFC, lb/hp-hr .428 .005 .261     .003 
Corrected BSFC .408 .004 .248     .003 
Relative Humidity 63*429 .977 63.429     .977 
Reference Pressure, inHg 28,572 96.755 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore •. 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing t 
Crankangle Offset i 
Reference Pressure j 
Speed s 
Load  : 
Fuel Flow i 
Brake Power ; 
BSFC : 
Indicated Power : 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio t 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.57 in-Hg 
1801 RPM 
542.4 lb-ft 
79.7   lb/'hr 

186.00   bhp 
.428   lb/bhp-hr 

27.45   kwVcyl 
7.817  MPa 
622.8  kPa/deg 

231.7   Joules/deg 
3615.84   Joules 

FILE   i   CHI 702 

75, 4 V. 
38, i y. 
32, 1 X 
3. 7 degrees 
194.0 degrees 
40, 79 J/degree 
29, 3 degrees 

t 12659 



880414,092528 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1169.3 1,702 631,33 .946 
K2-Exhaust 2, F 1234,5 .729 668.06 ,405 
K3-Exhaust 3, F 1242,0 ,589 672,21 .327 
K4-Exhaust 4, F 1195.2 .668 646,24 ,371 
K5-Exhaust 5, F 1262.3 ,464 683.49 .258 
K6-Exhaust 6, F 1160.3 ,461 626.82 .256 
K'7-Exhaust Common, F 1308.9 .362 709.36 ,201 
Dry Bulb Temperature, F    72.344 .301 22.413 .167 
Wet Bulb Temperature, F    64.222 .139 17.901 .077 
• M-Water In, F 161.43 .128 71.904 .071 
.I2-Water Out, F 170.63 .084 77.014 .047 
J3-0il Sump, F 218.66 .188 103.70 .104 
J4-Fuel Inlet, F 90.050 .027 32.250 ,015 
J5-Air After Filter, F 101.42 .073 38,565 .041 
J6-Intake Manifold, F 104.90 .096 40.502 .054 
J7-Fuel Return, F 92.267 .016 33.482 .009 
Pi-Fuel, PSIG 101.60 .650 700.50 4.485 
P2-0il Gallery, PSIG 53.998 .113 372.30 .776 
P6-Ex Common, "H20G 14.848 .161 3.695 .040 
P7-Air Aft Filt, "H20V 4.481 .121 1,115 .030 
P8-Blowby, "H20G .005 .021 .001 .005 
Pll-Baro <Vent), "Hg ABS   28.987 .002 98,160 .008 
speed, RPM 1499.5 2.961 1499.5 2.961 
Load, Lb-Ft 569.56 2.091 772.21 2.835 
Smoke, X 16.487 .751 16.487 .751 
Puel Flow, Lb/Hr 71.072 .301 32.238 .137 
Horsepower 162.61 .533 121.24 .397 
Corrected Horsepower 171.07 .561 127.55 .418 
BSFC, lb/hp-hr .437 .002 .266 .001 
Corrected BSFC .415 .002 .253 .001 
Relative Humidity 64.670 .638 64.670 .638 
Reference Pressure, inHg   28.657 97.044 



HAW HIGH SPEED DIESEL - CUMMINS NH220G FILE CH17 04 
Bore : 
Stroke i 
Displacement i 
Compression Ratio s 
Injection Timing ; 
Crankangle Offset 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181,0 degrees 
28.66 in-Hg 
1500 RPM 
569.6 lb-ft 
71.1 lb/hr 

162.68   bhp 
.437   lb/bhp-hr 

23,92   kWVcyl 
8.484   MPa 
758,2   kPa^'deg 
298,9 Joules/deg 

37 02.47 Joules 
72.1 X 
37.2 '/. 
31.5 •/. 
2.3 degrees 
190.7 degrees 
47,15 J/degree 
27,4 degrees 

.08405 



880414,093707 AL-17355-F AL-12920-L NH220 5 
K1-Exhaust 1, F 1133.4 1,347 611,91 .748 
K2-Exhaust 2, F 1182,5 .951 639.17 .528 
K3-Exhaust 3, F 1178.1 .597 636.70 .332 
K4-Exhaust 4, F 1146.0 .749 618.88 .416 
K5-Exhaust 5, F 1218.1 1.081 658.92 .601 
K6-Exhaust 6, F 1126.8 .659 608.24 .366 
K7-Exhaust Common, F 1273.1 .573 689.51 .318 
Dry Bulb Temperature, F 72,396 .367 22.442 .204 
Met Bulb Temperature, F 64.350 .117 17.972 .065 
Jl-Water In, F 159.34 ,160 70.746 .089 
J2-Uater Out, F 169,70 .091 76.502 .051 

■ 3-0il Sump, F 215.20 .354 101.78 .197 
■J4-Fuel Inlet, F 91.419 .086 33.011 .048 
J5-Air After Filter, F 98.799 .051 37.111 .029 
J6-Intake Manifold, F 101.69 .063 38.717 .035 
J7-Fuel Return, F 92,545 .071 33.636 .040 
Pi-Fuel, PSIG 88,003 ,560 606.76 3.859 
P2-0il Gallery, PSIG 51.697 .061 356.44 .418 
P6-Ex Common, "H20G 14.118 .127 3.513 .032 
P7-Air Aft Filt, "H20V 3.655 .151 .909 .038 
P8-Blowby, "H20G .007 .035 .002 .009 
P11-Baro <Vent), "HgABS 28.991 .003 98.175 .009 
Speed, RPM 1299.1 3.015 1299.1 3.015 
Load, Lb-Ft 568.94 2.889 771.37 3.917 
Smoke, X 19.442 1.838 19.442 1.838 
Fuel Flow, Lb/Hr 63.528 .297 28.816 .135 
Horsepower 140.73 .990 104.92 .738 
Corrected Horsepower 147.70 1.039 110,12 .775 
BSFC, lb/hp-hr .451 .004 .275 .002 
Corrected BSFC .430 .003 .262 .002 
Relative Humidity 64.996 .959 64.996 .959 
Reference Pressure, inHg 28.722 97.265 



HAW HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset : 
Reference Pressure s 
Speed ; 
Load  : 
Fue1 F1 ow ! 
Brake Power ; 
BSFC s 
Indicated Power t 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release s 
Apparent Combustion Efficiency * 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay s 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

FILE : CN17 06 
130.2 mm 
152.4 mm 
12169 . 7 cc 
15.5 to 1 
19 BTDC 

iet .o degrees 
23,72 in-Hg 
1299 RPM 
568.9 lb-ft 
63.5 lb/hr 
140.71 bhp 
.451 lb/bhp-hr 

20.88 kwVcyl 
8.867 MPa 
8 09.0 kPa/deg 

331 ,2 Joules/deg 
3676. 00 Joules 
69.4 ; '< 
36.4 ; K 
30.5 : « 
2.7 i degrees 
188.3 degrees 
51.45 J/degree 
24.7 degrees 

.10758 



880414.0947t1 AL-17355-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 1073.6 .371 578.69 .206 
K2-Exhaust 2, F 1093.1 .631 589.49 .351 
K3-Exhaust 3, F 1092.3 .536 589.05 .298 
K4-Exhaust 4, F 1060.3 1 . 107 571.29 .615 
K5-Exhaust 5, F 1134.4 .616 612,42 .342 
K6-Exhaust 6, F 1060.9 .640 571.62 .356 
K7-Exhaust Common, F 1178.0 .820 636.68 .456 
Dry Bulb Temperature, F 72.617 . 125 22.565 .07 0 
Wet Bulb Temperature, F 64.411 .056 18.006 .031 
J1-Water In, F 158.79 . 128 70.440 .071 
J2-Water Out, F 169.44 . 104 76.355 . 058 
J3-0il Sump, F 209.98 .330 98.877 . 183 
•J4-Fuel Inlet, F 91.219 .061 32.900 . 034 
J5-Air After Filter, F 99.629 . 125 37.572 . 069 
•J6-Intake Manifold, F 102.59 . 127 39.216 .070 
•J7-Fuel Return, F 91.171 .076 32.873 .042 
Pi-Fuel, PSIG 68.428 .516 471.79 3.558 
P2-0il Gallery, PSIG 46.575 .079 321.12 .547 
P6-Ex Common, "H20G 11.954 . 142 2.975 . 035 
P7-Air Aft Filt, "H20V 3. 104 . 153 .772 . 038 
P8-Blowby, "H20G .006 .034 .002 . 008 
Pll-Baro <Vent>, "Hg ABS 28,994 . 002 98,185 . 0 09 
Speed, RPM 1098.6 1 .943 1098.6 1 .943 
Load, Lb-Ft 550.53 2.075 746,41 2.313 
Smoke, "/. 23.779 .920 23.779 .920 
Fuel Flow, Lb/Hr 51.9t4 .428 23.548 . 194 
Horsepower 1 15. 16 .378 85.862 .282 
Corrected Horsepower 120.94 .397 90,172 .296 
BSFC, lb/hp-hr .451 . 004 .274 . 003 
Corrected BSFC .429 .004 .261 .003 
Relative Humidity 64.458 .589 64.458 .589 
Reference Pressure, inHg 28.766 97.412 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG 
Öore \ 
Stroke : 
Displacement 
Compression Ratio 
Injection Timing s 
Crankangle Offset ; 
Reference Pressure 
Speed ; 
Load  : 
Fuel Flow .• 
Brake Power i 
ÖSFC : 
Indicated Power : 
Peak Pressure i 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay ! 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio » 

FILE CN1709 
130.2 mm 
152,4 mm 
12169 . 7 cc 
15.5 < bo 1 
19 BTDC 

let .o degrees 
28.77 in-Hg 
1 099 1 RPM 
550.5 lb-ft 
51 .9 lb/hr 
115.19 bhp 
.451 lb/bhp-hr 

17.02 kwVcyl 
8.830 MPa 
759.9 kPa/deg 

315 ,4 Joules/deg 
3506.i 22 Joules 
68.5 ; •< 
36.3 : Si 
30.5 ; '< 

1 .8 < degrees 
186.9 degrees 
50. 18 J/degree 
24. 1 « degrees 

.07545 



CUMMINS NH220 LOG SHEET 
TEST NO. j    FUEL DATE^^PAGE 6j 
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CUMMINS NH220 LOG SHEET 
TEST NO.   <  FUEL DATE^-^PAGE   ££ 

TPöJfWYV 

Operator            (fku. 
Time                          0 l$:a> ß!/b 
Test Hour /DM*/ /£>*/>*> 

Speed, RPM Vpo //&( 
Load, ib-ft m6 $£.$ 
Fuel Flow, lb/hr at ,W 
Exh. Opacity, % w» 2SZ> 

TEMPERATURES, DEG. F 
i 
i 
i 

Exhaust Cyl. 1 ttHs Ml 
i 

i 

Exhaust Cyl. 2 06 ms i 
Exhaust Cyl. 3 //S? &fi 

I 
I 

Exhaust Cyl. 4 
/(tf t&fl- 

Exhaust Cyl. 5 i/n f/tf 
Exhaust Cyl. 6 //# /D67 
Exhaust Common /$$> 07 
Water In w /r? 
Water Out }?& &? i 

Oil Sump 2// MM \       \ ;        i 

Fuel ft? n\ 
Inlet Air n n 
Wet Bulb 6%l ,af 
Dry Bulb XL 3 f/.f 
PRESSURES, PSIG 

Fuel Pump no Ho 
Oil Gallery Sfrti HkS 

LOW PRESSURES 

Intake Vac, in.water u U„ 
Exh. Comm., in.Water ms /3.5 
Blowby, in.water Ö ö 
Barometer, in.Hg W.o 9W 



980414.104748 AL-16089-F AL-12920-L NH220                5 
K1-Exhaust 1, F 1189.6 .614 643.09     .341 
K2-Exhaust 2, F 1299.5 .64? 704.19     .359 
K3-Exhaust 3, F 1311.7 .660 710,95     .367 
K4-Exhaust 4, F 1248.3 1.378 675.74     .765 
K5-Exheust 5, F 1274.8 .761 690,43     .423 
K6-Exhaust 6, F 1202.3 .285 650.17     .158 
K7-Exhaust Common, F 1319.2 .523 715.10     .29© 
Dry Bulb Temperature, F    74.607 .633 23.671     .352 
Wet Bulb Temperature, F   65.293 .165 18.496     .091 
J1-Water In, F 162.70 .188 72,612     .105 
J2-Water Out, F 169.56 .125 76.422     .069 
..13-Oil Sump, F 216,94 .592 102.75     .329 
J4-Fuel Inlet, F 94.022 .090 34.457     .050 
•J5-Air After Filter, F 99,292 .130 37.384     .072 
•J6-Intake Manifold, F 102.07 ,083 38,925     .046 
J7-Fuel Return, F 96,370 .055 35.761     .031 
Pi-Fuel, PSIG 135,74 1.386 935.89 9.558 
P2-0il Gallery, PSIG 58.624 .092 404.20     .635 
P6-Ex Common, "H20G 27,361 .168 6.808     .042 
P7-Air Aft Filt, "H20V 6.387 .386 1.589     .096 
P8-Blowby, "H20G .017 .048 .004     .012 
Pll-Baro v'Vent), "Hg ABS   29.002 .003 98.212     .012 
Speed, RPN 2100.5 2.834 2100.5 2.834 
Load, Lb-Ft 517.46 3.635 701.57 4.929 
Smoke, Ü 34.263 .705 34.263     .705 
Fuel Flo«, Lb/Hr 95.371 .528 43.260     .239 
Horsepower 206.95 1.418 154.30 1.057 
Corrected Horsepower 217.27 1.489 161.99 1.110 
BSFC, lb/hp-hr .461 .005 .280     .003 
Corrected BSFC .439 .004 .267     .003 
Relative Humidity 61.112 1.518 61.112 1.518 
Reference Pressure, inHg   28.532 96.621 



HAW HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1?10 
Bore : 
Stroke : 
Displacement i 
Compression Ratio ; 
Injection Timing i 
Crankangle Offset 
Reference Pressure i 
Speed ; 
Load  : 
Fuel Flow ; 
Brake Power i 
BSFC s 
Indicated Power s 
Peak Pressure   i 
Peak Rate of Pressure   Risei 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay t 
Centroid Phasing s 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,53 in-Hg 
2101 RPM 
517.5 lb-ft 
95,4 lb/hr 

207.02 bhp 
.461    lb/bhp-hr 

31.30  kWVcyl 
7,244   MPa 
587.3 kPa/deg 

216,0   Joules/deg 
3598.82 Joules 
73.9 ■/. 
36.7 V. 
3 0.2 X 
6.7 degrees 
197.0 degrees 
41.92 J/degree 
29.3 degrees 

■22813 



860414.105750 AL-16089-F AL-12920-L NH220                5 
Kl-Exhaust 1, F 1188.2 .542 642,34 .301 
K2-Exhaust 2, F 1278.7 .51t 692.61 .284 
K3-Exhaust 3, F 1288.5 .958 698.04 .532 
K4-Exhaust 4, F 1242.1 .378 672.28 .210 
K5-Exhaust 5, F 1282.2 .687 694.54 .382 
K6-Exhaust 6, F 1202.7 2.074 650.39 1.152 
K7-Exhaust Common, F 1333.2 .480 722.88 ,267 
Dry Bulb Temperature, F 75.166 .280 23.981 .155 
Wet Bulb Temperature, F 65.178 .108 18.432 .060 
•Jl-Uater In, F 162.34 ,136 72.411 .075 
J2-Uater Out, F 170.44 .115 76.913 .064 
,13-Oil Sump, F 224.80 .369 107.11 .205 
J4-Fuel Inlet, F 89.485 .069 31.936 .038 
J5-Air After Filter, F 101.95 .052 38.862 .029 
•J6-Intake Manifold, F 104.81 .042 40.451 .023 
J7-Fuel Return, F 91.316 .040 32.953 .022 
Pi-Fuel, PSIG 118,93 .935 819.98 6.446 
P2-0il Gallery, PSIG 55,659 .041 383.76 .282 
P6-Ex Common, "H20G 19,345 .166 4.814 ,041 
P7-Air Aft Filt, "H20V 5.250 .438 1.306 .109 
P8-Blowby, "H20G -.002 .046 -.000 .012 
Pll-Baro <Vent>, "Hg ABS 29.003 .005 98.215 .018 
Speed, RPM 1801.8 2.853 1801.8 2.853 
Load, Lb-Ft 557.13 3.454 755.37 4.683 
Smoke, V. 23.763 .360 23.763 .360 
Fuel Flow, Lb/Hr 85.801 .842 38.919 .382 
Horsepower 191.13 1.455 142.51 1.085 
Corrected Horsepower 201.06 1.531 149,91 1.141 
eSFC, lb/hp-hr .449 ,006 .273 .004 
Corrected BSFC .427 .006 .260 .004 
Relative Humidity 58.849 .552 58.849 .552 
Reference Pressure, inHg 28.617 96.908 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G 
bore i 
Stroke : 
Displacement t 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow i 
Brake Power .• 
BSFC i 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing 
Centroid Magnitude t 
Sensitivity i 
Premixed/Diffusion Ratio 

FILE ! CN1712 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,62 in-Hg 
1302 RPM 
557.1 lb-ft 
85,8 lb/hr 
191,15 bhp 
.449 lb/bhp-hr 

27.64 kwVcyl 
7,777 MPa 
701.1 kPa/deg 
265,2 Joules/deg 

3633,55 Joules 
71 . 1 V. 
36.0 '/. 
31 , 0 '/. 
6 . 1 degrees 
194.6 degrees 
44.96 J/degree 
27.5 degrees 

.22136 



880414,110651 AL-16089-F AL-12920-L NH220 5 
K1-Exhaust 1, F 817,71 2.141 436.51 1.190 
K2-Exhaust 2, F 922.41 1.124 494.67 .625 
K3-Exbaust 3, F 909.69 1.334 487.61 .741 
K4-Exhaust 4, F 874.99 2.516 468.33 1.398 
K5-Exhaust 5, F 856.46 1.677 458.03 .932 
K6-Exhaust 6, F 826.32 1.275 441.29 .709 
K7-Exhaust Common, F 877.31 1.829 469.61 1.016 
Dry Bulb Temperature, F    75/228 .178 24.016 .099 
Wet Bulb Temperature, F    65.618 .047 18.677 .026 
J1-Water In, F 164.75 .172 73.748 .095 
•J2-Uater Out, F 169.03 .101 76.130 .056 
J3-0il Sump, F 221.66 .426 105,37 .236 
.J4-Fuel Inlet, F 87.488 .132 30.827 .073 
J5-Air After Filter, F     100.88 .053 38.269 .030 
■J6-Intake Manifold, F 103.28 .085 39.601 .047 
•J7-Fuel Return, F 88.699 .055 31.499 .030 
Pi-Fuel, PSIG 54.760 .218 377.56 1.503 
P2-0il Gallery, PSIG 56,237 ,048 387.74 .329 
P6-Ex Common, "H20G 14.459 .117 3.598 .029 
P7-Air Aft Filt, "H20V 5.501 .275 1.369 .063 
P8-Blowby, "H20G -.003 .048 -.001 .012 
P11-Baro <Vent>, »Hg ABS   29.000 .004 98.204 .012 
Speed, RPM 1801.2 3.366 1801.2 3.366 
Load, Lb-Ft 369.23 5.438 500.61 7.372 
Smoke, 3 7.773 .543 7.773 ,543 
Fuel Flow, Lb/Hr 52.499 2.459 23.813 1.115 
Horsepower 126.63 2.020 94.413 1.506 
Corrected Horsepower 133.16 2.124 99.282 1.584 
BSFC, lb/hp-hr .415 .021 .252 .013 
Corrected BSFC .394 .020 .240 .012 
Relative Humidity 60.286 .572 60.286 .572 
Reference Pressure, inHg   28.595 96.833 



HAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG FILE i CN1714 
Bore i 
Stroke t 
Displacement i 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow t 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure : 
Peak Rate of Prmssur^   Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release s 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.60 in-Hg 
1801 RPM 
369.2 lb-ft 
52,5 lb/hr 
126.60 bhp 
.415 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 

18.42 
6.016 
399.5 

145 
2379.04 
76. 1 '/. 
39.2 •/. 
33.5 V. 
10.5 degrees 
194.2 degrees 
3 0.45 J/degree 
22.7 degrees 

.46298 



880414.111604 AL-16089-F AL-12920-L NH220                 5 
Kl-Exhaust 1, F 677.08 .329 358,38 ,133 
K2-Exhaust 2, F 770.26 .311 410.14 .173 
K3-Exhaust 3, F 758.09 .498 403.38 .276 
K4-Exhaust 4, F 714.18 .791 378.99 .440 
K5-Exhaust 5, F 704.79 .619 373.77 .344 
K6-Exhaust 6, F 665.11 .483 351.73 .268 
K7-Exhaust Common, F 710.65 ,499 377.03 .277 
Dry Bulb Temperatur«, F    76.069 .082 24.483 .046 
Wet Bulb Temperature, F    65.596 .081 18.664 .045 
Jl-Water In, F 165.53 .107 74.183 .060 
J2-Water Out, F 168.41 .082 75.785 .046 
..t3-0il Sump, F 216.89 .125 102.72 .069 
J4-Fuel Inlet, F 86.971 .036 30,539 .020 
J5-Air After Filter, F     100.21 .037 37.895 .021 
J6-Intake Manifold, F 102,40 .027 39.113 .015 
J7-Fuel Return, F 87.794 .024 30.997 .013 
Pi-Fuel, PSIG 38.304 .297 264.09 1.981 
P2-0il Gallery, PSIG 57.365 .118 395.52 .811 
P6-Ex Common, "H20G 13.304 .198 3.310 .049 
P7-Air Aft Filt, "H20V 5.591 .279 1.391 .069 
P8-Blowby, "H20G .019 .049 .005 .012 
Pll-Baro <Vent>, "Hg ABS   29.006 .003 98.225 .009 
Speed, RPM 1801.0 3.626 1801.0 3.626 
Load, Lb-Ft 270.73 6.543 367.05 8.872 
Smoke, •/. 7.257 .078 7,257 .078 
Fuel Flow, Lb/Hr 38.862 1.164 17.628 .528 
Horsepower 92,840 2.305 69.219 1.719 
Corrected Horsepower 97.515 2.421 72,704 1.805 
BSFC, lb/hp-hr .419 .016 .255 .010 
Corrected BSFC .399 .015 .243 .009 
Relative Humidity 57,531 .380 57.531 .380 
Reference Prmssur»,    inHg   28.595 96.832 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore ! 
Stroke i 
Displacement 
Compression Ratio t 
Injection Timing •■ 
Crankangle Offset s 
Reference Pressure i 
Speed ; 
Load  ! 
Fuel Flow i 
Brake Power .• 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency .• 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude ; 
•Sensitivity ! 
Premixed/Diffusion Ratio ; 

FILE i CN1716 
13 0,2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

18t .0 degrees 
28,60 in-Hg 
1801 RPM 
270.7 lb-ft 
38,9 lb/hr 
92,83 bhp 
.419 lb/bhp-hr 

14. 00 kw/cyl 
5.424 MPa 
293, 1 kPa/deg 

1 1 1 .3 Joules/deg 
1816.67 Joules 
78,4 '/. 
40.3 ; / 
33.2 ; t 

12.5 degrees 
194.2 degrees 
26,23 J/degree 
20.8 degrees 

.60009 



880414,112500 AL-16089-F AL-12920-L NH220 5 
Kl-Exhaust 1, F 469.78 ,748 243,21 .415 
K2-Exhaust 2, F 550,21 ,862 287,89 .479 
K3-Exhaust 3, F 539.04 .622 281,69 ,345 
K4-Exhaust 4, F 504.30 1.055 262.39 .586 
K5-Exhaust 5, F 500.80 .510 260.44 .283 
K6~Exhaust 6, F 468,14 .427 242,30 .237 
K7-Exhaust Common, F 498.26 .782 259.03 .435 
Dry Bulb Temperatur«, F 76.488 .090 24.715 .050 
Uet Bulb Temperature, F 65.599 .072 18.666 .04 0 
J1-Uater In, F 167.25 .176 75.137 .093 
J2-Water Out, F 168.65 .131 75.919 .073 
■J3-0il Sump, F 211.65 .307 99.805 .171 
J4-Fuel Inlet, F 88.520 .280 31.400 ,156 
J5-Air After Filter, F 100.01 .281 37.782 ,156 
J6-Intake Manifold, F 101.74 .264 38.746 .147 
J7-Fuel Return, F 87.704 .028 30.947 .016 
Pi-Fuel, P8IG 19.538 .103 134.71 .707 
P2-0il Gallery, PSIG 58.190 .036 401.20 .249 
P6-Ex Common, "H20G 10.013 .044 2.492 .011 
P7-Air Aft Filt, "H20v 6.010 .410 1.495 .102 
P8-Blowby, "H20G .015 .053 .004 .013 
P11-Baro <Vent>, "Hg ABS 29,005 .003 98.222 .089 
Speed, RPM 1799.9 3.155 1799.9 3.155 
Load, Lb-Ft 130.93 6.911 177.51 9,370 
Smoke, V. 4.313 1.110 4.313 1.110 
Fuel Flow, Lb/Hr 22.609 .271 10.255 .123 
Horsepower 44.870 2.362 33.454 1.761 
Corrected Horsepower 47.116 2.481 35,128 1.849 
BSFC, lb/hp-hr .505 .027 .307 .016 
Corrected BSFC .481 .026 .293 .016 
Relative Humidity 56.255 .152 56.255 .152 
Reference Pressure, inHg 28,563 96.725 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1718 
Bore j 
Stroke : 
Displacement i 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Praasurm   » 
Speed .* 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC s 
Indicated Power t 
Peak Pressure : 
Peak Rate of Pr^ssur^   Rise: 
Peak Heat Release Rate 
Cumulative Heat Release i 
apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency s 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
28,56 in-Hg 
1800 RPM 
130.9 lb-ft 
22.6 lb/hr 
44.86 bhp 
,504 lb/bhp-hr 

kwVcyl 
MPa 
kPa^deg 
9 Joules/deg 

Joules 

7.57 
4.661 
164.9 

75 
104 0.79 
77.3 V. 
37.5 y. 
27.6 '/. 
15.0   degrees 
194.4   degrees 
19.38   -Vdegree 
18.4 degrees 

.81878 



380414.113418 AL-16089-F AL-12920-L NH220 
kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common/ F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
•J6-Intake Manifold, F 
■J?-Fuel Return, F 
Pi-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, HH20G 
P7-Air Aft Filt, MH20V 
P8-Blowby, "H20G 
P11-Baro <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

340.01 .635 171.12 .353 
392.74 .491 200.41 .273 
408.39 . 157 2 09,11 . 087 
39 0.23 .362 199.02 .201 
372.55 .366 189.19 .2 03 
343.96 .264 173.31 . 147 
373,08 .419 189.49 .233 
77.142 . 081 25.079 .045 
65.279 .025 18,438 .014 
168.54 . 129 75.856 .072 
169.24 . 132 76.247 . 073 
207.53 . 122 97.518 . 063 
93.354 . 039 34.086 .022 
98.143 . 112 36.746 . 062 
100.59 . 067 38.108 . 037 
86.843 . 047 31.579 .026 
11.045 .055 76.151 .380 
58.669 . 012 404.51 . 031 
7.884 . 102 1 .962 . 025 
5.512 .546 1 .372 . 136 
-. 025 .035 -.006 . 009 

29.005 . 003 98.22G . 010 
1800.3 3.522 1800.3 3.522 
49.447 2.843 67.041 3.854 

1 .717 .600 1 .717 .600 
14.821 . 152 6.723 . 069 
16.949 .956 12.637 .713 
17.756 1 . 001 13.239 .747 

.877 . 049 .533 .030 

.837 . 047 .509 .023 
53.183 . 197 53.183 . 197 
28.599 96.848 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Bor* : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow i 
Brake Power ! 
BSFC i 
Indicated Power ; 
Peak Pressure 
Peak Rate of Pressure Rise) 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude s 
Sensitivity s 
Premixed/Diffusion Ratio i 

FILE CM 720 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.60 in-Hg 
1800 RPM 
49.4 Ib-ft 
14.8 lb/br 
16.95 bhp 
.873 lb/bhp-hr 
4. 13 ktoVcyl 

4.336 MPa 
133.4 kPa/deg 

62.4 Joules/deg 
629.080 Joules 
71.3 y. 
31.2 y. 
15.9 y. 
15.7 degrees 
192.8 degrees 
16.72 J/degree 
16.1 degrees 

.97562 



880414.115118 AL-16069-F i AL-1292G-L HH220 5 
Kl-Exhaust 1, F 1157.4 1 .551 625.25 .862 
K2-Exhaust 2, F 1233.8 .316 667.66 , 176 
K3-Exhaust 3, F 1236.2 .632 669,01 .351 
K4-Exhaust 4, F 1184.3 .667 640,15 .37 0 
K5-Exhaust 5, F 1253.1 .471 678.41 .262 
K6-Exhaust 6, F 1166.8 .778 630.46 .432 
K7-Exhaust Common, F 1317.5 .512 714.18 .284 
Dry Bulb Temperatur«, F 77.921 . 153 25.512 . 085 
Wet Bulb Temperature, F 65.339 . 032 18.522 . 018 
J1-Water In, F 161.27 . 183 71 .819 . 102 
■J2-Uater Out, F 170.57 . 113 76.983 . 063 
J3-0il Sump, F 208.82 .275 98.232 .153 
J4-Fuel Inlet, F 89.549 .030 31.972 . 017 
J5-Air After Filter, F 102.10 . 041 38,944 . 023 
J6-Intake Manifold, F 105.12 . 049 40.620 . 027 
•J7-Fuel Return, F 90.772 .028 32.651 . 016 
Pi-Fuel, PSIG 103.46 1 .290 713.33 8.897 
P2-0il Gallery, PSIG 55.925 .027 385.59 . 186 
P6-Ex Common, "H20G 15.412 . 171 3.835 . 043 
P7-Air Aft Filt, "H20V 4.369 .247 1 .087 . 061 
P8-Blowby, "H2QG -.019 . 028 -.005 .007 
Pll-Baro <Vent), "Hg ABS 28.998 . 002 98.198 . 0 08 
Speed, RPM 1500.0 2.300 15 00.0 2.300 
Load, Lb-Ft 581.65 1 .598 788,61 2. 167 
Smoke, 'A 19.770 .513 19.770 ,513 
Fuel Flow, Lb/Hr 75.844 .892 34.402 .405 
Horsepower 166.12 .476 123.86 .356 
Corrected Horsepower 174.66 .503 130.22 .375 
BSFC, lb/hp-hr .457 .005 .278 . 003 
Corrected BSFC .434 .005 .264 .003 
Relative Humidity 51.162 .478 51.162 .478 
Reference Pr^ssur-s,    inHg 28.676 97.109 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG FILE CN1722 
Sore •. 
Stroke : 
Displacement > 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure : 
Speed ; 
Load  » 
Fuel Flow i 
Brake Power s 
BSFC i 
Indicated Power 
Peak Pressure i 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio s 

1-30,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
28.68 in-Hg 
1500 RPM 
581.7 lb-ft 
75.8 lb/hr 
166,14 bhp 

.456   lb/bhp-hr 
23.84   kwVcyl 
8.383  MPa 
830.2   kPaAleg 

325.2   Joules/deg 
3677.87   Joules 
67.8   V. 
35.2  •/. 
30.5   V. 
4.6   degrees 

191.4   degrees 
52.02   J/'degree 
25.8   degrees 

.17733 



S80414,120151 AL-16089-F AL-12920-L NH220 5 
Kl-Exhaust. 1( F 1116.6 .672 602.54 .373 
K2-Exhaust 2, F 1169.8 .816 632.11 .453 
K3-Exhaust 3, F 1159.9 1.425 626.60 .792 
K4-Exhaust 4, F 1122.8 .816 605.97 .453 
K5-Exhaust 5, F 1197.2 ,744 647.34 .413 
K6-Exhaust 6, F 1122.1 .671 605.64 .373 
K7-Exhaust Common, F 1248.7 .590 675.93 .328 
Dry Bulb Temperature, F 79.747 .552 26.526 .307 
Wet Bulb Temperature, F 66.023 .096 18.902 .053 
J1-Water In, F 159.98 ,232 71.100 .129 
•J2-Uater Out, F 170.13 ,079 76.741 .044 
J3-Qil Sump, F 210.99 .234 99.438 .158 
J4-Fuel Inlet, F 89.448 .134 31.916 .075 
J5-Air After Filter, F 98.343 .052 36.857 .029 
■J6-Intake Manifold, F 99.700 .092 37.611 .051 
J7-Fuel Return, F 90.682 .061 32.601 .034 
Pi-Fuel, PSIG 89.192 .746 614.96 5.143 
P2-0il Gallery, PSIG 52.824 .023 364.21 .160 
P6-Ex Common, "H20G 14.052 .081 3.497 .020 
P7-Air Aft Filt, "H20V 3.683 .147 .917 .037 
P8-Blowby, "H20G -.013 ,041 -.003 .010 
Pll-Baro <Vent), "Hg ABS   28.992 .003 98.179 .011 
Speed, RPM 1300.9 1.422 1300.9 1.422 
Load, Lb-Ft 585.11 2.140 793.29 2.901 
Smoke, V. 23,330 1.197 23.330 1.197 
Fuel Flow, Lb/Hr- 66.770 1,179 30.286 .535 
Horsepower 144.93 .595 108.05 .444 
Corrected Horsepower 151.91 .624 113.26 .465 
BSFC, lb/hp-hr .461 .008 .230 .005 
Corrected BSFC .440 .008 .267 .005 
Relative Humidity 48.463 1.208 48.463 1.208 
Reference Pressure, inHg   28.721 97.262 



NAVY HIGH SPEED   DIESEL - CUMMINS HH22QG 
Bore .* 
Stroke ; 
Displacement : 
Compression Ratio 
Injection Timing ! 
Crankangle Offset i 
Reference Pressure i 
Speed ; 
Load 
Fuel Flow 
Brake Power » 
BSFC .• 
Indicated Power i 
Peak Pressure ,• 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing t 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

FILE CN1724 
130,2 mm 
152.4 mm 
12169 . 7 cc 
15,5 i to 1 
19 BTDC 

131 , 0 degrees 
28,72 in-Hg 
1301 RPM 
585. 1 lb-ft 
66.8 lb/hr 
144.94 bhp 
.461 lb/bhp-hr 

20,68 kwVcyl 
8.724 MPa 
914.4 kPa/deg 

372, .2 Joules/de 
3645.08 Joules 
66.2 Ji 
34.6 V / 
30.2 y. 
4.4 degrees 
189,5 degrees 
58,32 Oc'degree 
24,0 degrees 

.18453 



880414.121051 AL-16089-F AL-1292G-L NH220 5 
K1-Exhaust 1, F 1061.9 ,413 572,16 .229 
K2-Exhaust 2, F 1087.4 .717 586.32 .398 
K3-Exhaust 3, F 1086,0 1.161 585.58 ,645 
K4-Exhaust 4, F 1045.1 .681 562.84 .378 
K5-Exhaust 5, F 1122.4 .467 605.76 .259 
K6-Exhaust 6, F 1061.5 .677 571.97 .376 
K7-Exhaust Common, F 1169.8 .634 632,12 .352 
Dry Bulb Temperature, F 79.839 .212 26.577 .118 
wet Bulb Temperature, F 65.897 .039 18.832 .022 
Jl-Water In, F 158.43 .109 70,241 .060 
J2-y*ttr Out, F 169.32 .059 76.289 .033 
J3-0Ü Sump, F 208.19 .156 97.884 .087 
J4-Fuel Inlet, F 89.270 .085 31.816 .047 
J5-Air After Filter, F 98.926 .037 37.181 .021 
J6-Intake Manifold, F 100.53 .052 38.070 ,029 
J7-Fuel Return, F 90.510 .069 32.506 .039 
Pf-Fuel, PSIG 71.021 .691 489.67 4.762 
P2-CH1 Gallery, PSIG 46.827 .046 322.86 .317 
P6-Ex Common, "H20G 11.929 .118 2.968 .029 
P7-Air Aft Filt, "H20V 2.931 .219 .729 .054 
P8-Blowby, "H20G .038 .036 .010 .009 
P!1-Baro <Vent>, "Hg ABS   28.995 .002 98,189 .007 
Speed, RPM 1100.8 1.473 1100.8 1.473 
Load, Lb-Ft 567.34 2.095 769.21 2.841 
Smoke, X 25.123 .315 25.123 .315 
Fuel Flow, Lb/Hr 56.450 1.228 25.605 .557 
Horsepower 118.91 .557 88.656 .415 
Corrected Horsepower 124.66 ,584 92.946 .435 
BSFC, lb/hp-hr .475 .011 .289 .007 
Corrected BSFC .453 .011 .275 .006 
Relative Humidity 47.801 .512 47,801 .512 
Reference Pressure, inHg   28.780 97,459 



HAW HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CN1 i'üb 
Bore i 
Stroke ; 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangl« Offsat i 
Reference Pressure   i 
Speed i 
Load  i 
Fuel Flow » 
Brake Power j 
BSFC i 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure Rises 
Peak Heat Release Rate ; 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay ; 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity i 
Premixed/Diffusion Ratio : 

J 30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 

19   BTDC 
1 81 .0   degrees 
28.78   in-Hg 
1101   RPM 
567.3   lb-ft 
56.5   Ib/hr 

118.93   bhp 
.475   lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
6   Joules/deg 

Joules 

17, 04 
8.8 07 
890.1 

375 
3478 
63.2 

.59 
V. 

33,7 V. 
29.3 •/. 
2.9 degrees 
186.4 degrees 
60.30 J/degree 
22.6 degrees 

.12769 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy Kigh-Speed Diesel Engine 
Performance Test Checklist 

1. /// 

2. £jJ 
3. i.a 
4. IAJQ 

6 

Laboratory BFLRF(SwRI)    ,,,,„,, 
Engine Type; Cummins NH220G   Engine Tester: /^gag>5g>*- 

Test Fuel: rF04A&U S>7 Date: 11-/6-%^  

Step Initials  Test Procedure 

Flush fuel system with BF-2 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77 + 2C. Set exhaust* back pressure at 
5Ü+2mm ofmercury under full-rack conditions at 
rated speed. 

5.   & iß Compute corrected power levels and maximum cylinder pressur. 

i-.l.fi Compare to 95% confidence bands of BF-2 performance 
7»    6-//^ Determine action; i.e. continue or contact DTNSRDC 
ö-    /-././?     Flush fuel system uithffifgt&Mgl   test fuel 

9.    6-jJ? Engine warmup 

1U.   ^,/,/     Clean smokemeter lenses and adjust purge air 
u*  6-J-fl Complete performance testing load-speed matrix. Maintain 

fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12-   /h/--^ Flush fuel system with BF-2 

13. £,J../" Engine warmup 

14. £■././: Clean smokemeter lenses and adjust purge air 
15-   &.£^ Full rack power check with BF-2. Maintain fuel temperature 

at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2ram of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressur 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system wit \i7&?£>?/6 f f  test fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

lb. 

17. 

18. d/S 
19. tuJ 
20. 6./J 
21. &.{./ 
22. dL/> 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: Tf<MJU2./l t7 Date: VV^^ 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 &* 
1800 Ml 
1500 m 
1300 36<{ 
1100 &H 

6M221 
WI73f 

W122QL 

CM73f 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend: T^tf-Z/U?-/A 97 

Speed 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

CBHP 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

Run #  RAW File  AVG File 

■%jf      1/UI73? 

d/u/7^7 
37/ 
ii 

6AJ/73? 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel' Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: T^WMM %7 Date: ¥-/?^?t  

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 

S2L     HH2S1 
2ZL.   W7V m. wm 

3ft      CAJ/7SS       &V/75C 

crt%% 

Cummins   NH220G   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend:  TftötälL i?7 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack J7? ap IKS twite 
1800 Full-Rack 3tP 6su/7{7 £f/761? 
1800 133 Sßi 6fiJ/?tf av/77° 
1800 98 3$& turn i CAJ/772- 
1800 48 113 &/U/773 <JU/77¥ 
1800 13 ffl cv/775 6AJ/77C 
1500 Full-Rack M dAJ(l?7 CWWI 
1300 Full-Rack 3$& C/u/77? W(7fO 
1100 Full-Rack 3%7 OV/7% UWtt 



CUMMINS NH220 LOG SHEET 
TEST NO./FUEL DATE^rfPAGE 4 7 

Operator        ^^ 
Time V- 
Test Hour ££ 
Speed, RPM 
Load, lb-ft 
Fuel Flow, lb/hr 
Exh. Opacity, % 

fr'yg /J:A< 
^/v1 

?m 
mj mi 
fLO 

&2-D &S 

TEMPERATURES, DEC F 

/5V»» rö*^ 

1322. 

HL 

n/o 

)&D 
fDtoi^ 

sm. 
7>Stfv 
/6t> 33.D 

i:so 
/&• 

im. 
m± 

)'-3~) 
,~> 

t/OO 

MÄ 
stf_ 
312. 

Exhaust Cyl. 1 
Exhaust Cyl. 2 

U3L 1132- 
im. IM. 

lüL 
Exhaust Cyl. 3 iML Q2L 

ms. 
USJ-I^- 

Exhaust Cyl. 4 ka?9 Mt 
mL 

01 lc$o_ 
/m MI 

Exhaust Cyl. 5 kyy &&■ 
JüL 
1M1 

itö /o.K 
/W 1131 

Exhaust Cyl. 6 im w. Uli ä£L'<2L 
Exhaust Common mj-OÄ 
Water In HL 

m. 
Water Out 1ÜL 

ßo LSI. 
127L?/1 

m. M. 
22 £L 
167   J7Q 

Oil Sump 
Fuel 

932- 22±Ml W3 #>? 

Inlet Air 

Wet Bulb 

VL 11   ,10 
ft—m. 
a( 67.2 

}QÖ /ÖD 

&2 
Dry Bulb mj. &L 
PRESSURES, PSIG 

32. 

p.( 
m=. &a 

f? 
jöO 
az 
£2A 

Fuel Pump }&.£> /QO.o ?&5-° qf.o y.o 
Oil Gallery :M. LLS, X^O Üi %L 
LOW PRESSURES 
Intake Vac, in.water SLL 7.2 11 Jl QiL 
Exh. Comm., in.Water m lö.o ILL ILo. ai 
Blowby, in.water D O Ö D 
Barometer, in.Hg tfdS mis. Q?M n &i $1Cß 



S80415,124157 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1181.3 1,055 638.51 .586 
K2-Exhaust 2, F 1283.8 ,404 695.43 .225 
K3-Exhaust 3, F 1282.0 ,644 694.45 ,358 
K4-Exhaust 4, F 1236.6 ,32t 669,22 ,178 
k5-E.xhaust 5, F 1265.7 ,521 685.41 .29 0 
K6-Exhaust 6, F 1181.8 .82t 638.77 .456 
K7-Exhaust Common, F 1295.2 .241 701,80 ,i34 
CT</ Bulb Temperature, F 77.283 .069 25.157 .038 
Wet Bulb Temperature, F 66.362 ,015 19.090 ,008 
.M -Water In, F 161.93 ,090 72,135 ,050 
J2-Water Out, F 169.07 ,049 76,151 ,027 
•J3-0il Sump, F 219.39 .659 104.11 .366 
J4-Fuel Inlet, F 90.579 .053 32.544 ,029 
J5-Air After Filter, F 99.566 .164 37.537 ,091 
J6-Intake Manifold, F 101.57 .198 38.649 .110 
J7-Fuel Return, F 92.879 .075 33,822 ,042 
Pi-Fuel, PSIG 13T.77 1.725 908.53 11.893 
F2-0il Gallery, PSIG 57.892 .084 399.15 .577 
P6-Ex Common, "H20G 27.496 .149 6,842 ,037 
P7-Air Aft Filt, "H20V 5.847 .188 1,455 ,047 
P8-Blowby, "H20G .002 .040 .000 .010 
Pn-Baro   <Vent), "Hg ABS   29.052 ,003 98,380 .012 
Speed, RPM 2100.4 3,892 2100.4 3.892 
Load, Lb-Ft 501,82 3.017 680.37 4.090 
Smoke, V. 22.599 .374 22.599 .374 
Fuel Flow, Lb/Hr 87,036 .292 39.479 ,132 
Horsepower 200.69 .913 149.63 .681 
Corrected Horsepower 210,43 .958 156,89 .714 
BSFC, lb/hp-hr ,434 .003 .264 .002 
Corrected BSFC .414 .003 .252 .002 
Relative Humidity 56.535 .203 56,535 .203 
Reference Pressure, inHg   28.622 96.924 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G                      FILE ; CHI 728 
Bore : 130,2 mm 
Stroke : t52,4 mm 
Displacement : 12169,7 ctz 
Compression Ratio s 15,5 to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset i 191,0 degrees 
Reference Pressure t 29,62   in-Hg 
Speed ! 2100 RPM 
Load  i 501,8 lb-ft 
Fuel Flow f 87.0 lb/hr 
Brake Power i 2 0 0,64 bhp 
BSFC ! .434 lb/bhp-hr 
Indicated Power ; 3 0,67 ktoVcyl 
Peak Pressure i 7.218 MPa 
Peak Rate of Pressure Rise; 493,8 kPa/deg 
Peak Heat Release Rate i 17 0,6 Joules/deg 
Cumulative Heat Release : 3511,59 Joules 
Apparent Combustion Efficiency ,* 78.2 Y. 
Indicated Thermal Efficiency : 39,0 Y. 
Brake Thermal Efficiency i            31,7 '/. 
Ignition Delay : 5.1 degrees 
Centroid Phasing ; 196.8 degrees 
Centroid Magnitude : 36,13 JXdegree 
Sensitivity ! 30,7 degrees 
Premixed^Diffusion Ratio :               ,16572 



880415,125346 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1130,8 ,702 638,21 .39 0 
K2-Exhaust 2,   F 1267.7 .849 686,50 ,472 
K3-Exhaust 3, F 1279.7 .6 08 693,19 .338 
K4-Exhaust 4, F 1236,6 .845 669,23 .47 0 
K5-Exhaust 5, F 1281.6 .531 694.20 .295 
K6-Exhaust 6, F 1184.9 .649 640.5! ,361 
K7-Exhaust Common, F 1316.4 .387 713,54 .215 
Dry Bulb Temperature, , F 78.316 . 065 25.731 . 036 
Wet Bulb Temperature, . F 66.833 .003 19.351 . 002 
J1-Water In, F 161.70 , 151 72.054 . 084 
J2-Water Out, F 170.04 , 109 76,687 . 06 0 
J3-0Ü Sump, F 224,68 .213 107. 04 .118 
J4-Fuel Inlet, F 91.228 .067 32.904 . 037 
J5-Air After Filter, F 100.71 . 079 38.175 . 044 
J6-Intake Manifold, F 102.95 . 079 39.417 . 044 
J7-Fuel Return, F 93.758 .056 34.310 . 031 
Pi-Fuel, PSIG 118.60 .700 817,75 4.824 
P2-0il Gallery, PSIG 55.411 . 067 382.05 ,460 
P6-Ex Common, HH20G 19.800 . 120 4.927 . 03 0 
P7-Air Aft Filt, "H20V 4.691 .508 1 . 167 . 126 
P8-Blowby, "H20G -.009 .038 -.002 . 009 
Ptl-Baro <Vent>, "Hg ABS 29.045 .003 98.359 ,011 
Speed, RPM 1801.3 1 .774 1801.3 1 .774 
Load, Lb-Ft 547.09 2. 028 741.76 2,749 
Smoke, V» 25,093 .926 25.893 ,926 
Fuel Flow, Lh/Hr 78.703 . 145 35.699 . 066 
Horsepower 187.64 .835 139,90 .622 
Corrected Horsepower 197.02 .876 146,89 ■ 653 
BSFC, lb/hp-hr .419 . 002 .255 . 001 
Corrected BSFC .399 .002 .243 . 001 
Relative Humidity 55.112 , 191 55.112 .191 
Reference Pressure, i nHg 28.700 97,191 



NAVY HIGH SPEED DIESEL CUMMINS NH220G FILE CN173 0 
Bore : 
Stroke ! 
Displacement s 
Compression Ratio : 
Injection Timing ; 
Crank angle Offset 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise." 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity s 
Premixed/Diffusion Ratio ; 

130,2 mm 
152.4 mm 
12169.7 cc 
15,5 to I 
19 BTDC 

181.0 degrees 
28,70 in-Hg 
1801 RPM 
547.1 lb-ft 
78.7 lb/hr 
187.61 bhp 
.419 lb/bhp-hr 

kW/cyl 
MPa 
kPa.-'deg 
4 Joules/deg 

Joules 

27.53 
7.835 
620.3 

230 
3613. 
76.3 
38,7 
32.8 
4. 1 

194. 

.86 
V. 
V. 
y. 
degrees 

0 degrees 
4 0.87 J/degree 
28.9 degrees 

.14199 



§80415.130859 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1170,3 .823 632.41 ,457 
K2-Exhaust 2, F 1237.1 .591 669,51 .323 
K3-Exhaust 3, F 1235.9 .533 668.83 .296 
K4-Exhaust 4, F 1191.2 ,514 643,98 .285 
K5-Exhaust 5, F 1261.2 .654 682.90 .363 
K6-Exhaust 6, F 1154.6 ,798 623.67 .443 
K7-Exhaust Common/ F 1303.5 .425 7 06,41 ,236 
C>ry Bulb Temperature, F 78.632 .349 25.907 . 194 
Wet Bulb Temperature, F 66.736 .058 19.298 . 032 
-M-Water In, F 159.25 . 123 70.693 . 068 
,*2-Water Out, F 168.99 . 095 76.106 . 053 
■-'3-0il Sump, F 217.59 . 099 103, 11 , 054 
J4-Fuel Inlet, F 91.305 . 047 32.947 . 026 
J5-Air After Filter, F 100.65 . 047 38,139 . 026 
■Jo-Intake Manifold, F 102.80 . 047 39.335 .026 
J7-Fuel Return, F 93.027 .033 33.904 .018 
Pi-Fuel, PSIG 101.93 .934 702.75 6.439 
P2-0Ü Gallery, PSIG 54.142 . 112 373.3 0 .773 
P6-Ex Common, "H20G 15.880 ,227 3.952 . 057 
P7-Air Aft Filt, "H20V 3.729 .228 .928 , 057 
P8-Blowby, "H20G -.004 . 019 -.001 . 005 
Pll-Baro <Vent>, "Hg ABS 29.039 . 002 98.336 . 007 
Speed, RPM 1500.0 2.523 1500,0 2.523 
Load, Lb-Ft - 573.31 2. 142 784.08 2,904 
Smoke, "/. 15.795 .502 15.795 .5 02 
Fuel Flow, Lb/Hr 70.553 .309 32.002 , 140 
Horsepower 165.17 .547 123.15 .408 
Corrected Horsepower 173.42 .574 129.29 ,428 
BSFC, lb/hp-hr ,427 . 003 .260 . 002 
Corrected BSFC .4 07 . 002 .248 . 001 
Relative Humidity 53.875 .843 53.875 .843 
Reference Pressure, inHg 28,764 97,407 



HAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CHI 732 
Bore ! 
Stroke I 
Displacement i 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset » 
Reference Pressure   i 
Speed i 
Load  i 
Fuel Flow i 
Brake Power •• 
BSFC J 
Indicated Power s 
Peak Pressure ; 
Peak Rate of Pressure Rise) 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio ! 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,76 in-Hg 
150 0 RPM 
578.3 lb-ft 
70.6 lb/hr 
165,17 bhp 
,427 lb/bhp-hr 

24.01 kwVcyl 
8.499   MPa 
744.3   kPa/deg 

297.3 Joules/deg 
3682.88 Joules 
72.2 V. 
37.6 X 
32.2 X 
2, 1 degrees 
190.0 degrees 
47.10 J/degree 
26.9 degrees 

.07695 



880415.132311 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1132,6 ,399 611.42 .222 
K2-Exheust 2, F 1186.0 .872 641.13 .484 
K3-Exhaust 3, F 1179,2 .783 637.32 .435 
K4-Exhaust 4, F 1143.0 .591 617.23 .329 
K5-Exhaust 5, F 1222.1 .608 661.18 .338 
K6-Exhaust 6, F 1126.3 .762 607,94 .423 
K7-Exhaust Common, F 1275.3 .645 690,71 .358 
Dry Bulb Temperature, F 78.808 ,429 26,004 .238 
Wet Bulb Temperature, F 66.849 .080 19,361 .045 
•Jl-Water In, F 159.21 ,134 70.672 .074 
J2-Wa*er Out, F 169.81 .110 76.564 .061 
•J3-0Ü Sump, F 213.43 .196 10 0,80 ,109 
J4-Fuel Inlet, F 90.651 .062 32.584 .034 
J5-Air After Filter, F 100.64 .044 38.131 ,024 
■J6-Intake Manifold, F 102.73 .073 39.293 .040 
J7-Fuel Return, F 91.794 .076 33.219 .042 
Pf-Fuel, PSIG 88.026 .597 606.92 4.118 
P2-0il Gallery, PSIG 51.841 .022 357,43 .155 
P6-Ex Common, "H20G 14.982 .107 3.728 ,027 
P7-Air Aft Filt, "H20V 3.306 ,231 .823 .057 
P8-Blowby, "H20G .030 .043 .007 .011 
P11-Baro <Vent>, "Hg ABS   29.030 .002 98.308 .008 
Speed, RPM 1299.3 1.641 1299.3 1.641 
Load, Lb-Ft 582.67 1.283 789,99 1.740 
Smoke, X 24.720 1.104 24,720 1.104 
Fuel Flow, Lb/'Hr 63.201 .352 28.667 .160 
Horsepower 144.14 .323 107,47 ,241 
Corrected Horsepower 151.39 .339 112.87 .253 
BSFC, lb/hp-hr .438 .003 .267 .002 
Corrected BSFC .417 .003 .254 .002 
Relative Humidity 53.760 1.002 53.760 1.002 
Reference Pressure, inHg.   28.787 97.484 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE i CH1734 
Bor« : 
Stroke s 
Displacement i 
Compression Ratio ; 
Injection Timing i 
Crank angle Offset > 
Reference Pressure s 
Speed ; 
Load  ; 
Fuel Flow ; 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Meat Release Rate ? 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity s 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.79 in-Hg 
1299 RPM 
582.7 Ib-ft 
63,2 lb/'hr 
144.12 bhp 

.439   lb/bhp-hr 
21 .03   kwVcyl 
8.356   MPa 
783.1 kPa^deg 
315.6 Joulesf'deg 

3695,20 Joules 
70. 1 •/. 
36,8 '/. 
31.4 y. 
1.9 degrees 

188,6 degrees 
50.30 J/degree 
25.7 degrees 

.07421 



8804t5.133602 AL-17355-F AL-12920-L NH220 6 
Kt-Exhaust 1, F 1078.9 ,547 581.62 .304 
K2-Exhaust 2, F 1091.8 .677 588.76 .376 
K3-Exhaust 3, F 1090.5 .893 588.05 .496 
K4-Exhaust 4, F 1054.4 .651 568.01 .362 
K5-Exhaust 5, F 1136.4 ,943 613.54 .524 
K6-Exhaust 6, F 1062.7 .520 572.63 ,289 
K7-Exhaust Common, F 1183.8 .790 639.89 .439 
Dry Bulb Temperature, F 78,850 .050 26.028 .028 
Wet Bulb Temperature, F 67.216 ,030 19.565 .017 
Jl-Uater In, F 159.63 .112 70.903 .062 
J2-Water Out, F 170.31 ,076 76.837 .042 
J3-0il Sump, F 208,27 .318 97,930 .176 
J4-Fuel Inlet, F 89,464 ,078 31,924 ,043 
J5-Air After Filter, F 100.95 ,070 38.308 .039 
J6-Intake Manifold, F 103.05 .106 39.471 .059 
J7-Fuel Return, F 89.737 .047 32.076 .026 
PI-Fuel, PSIG 68.542 .770 472.58 5.308 
P2-0il Gallery, PSIG 46,711 .040 322.06 .276 
P6-Ex Common, "H20G 12.691 .129 3.158 ,032 
P7-Air Aft Filt, "H20V 2.506 .169 .624 .042 
P8-Blowby, "H20G .015 .036 ,004 .009 
P11-Baro <Vent>, "Hg ABS   29.030 .003 98.305 .009 
Speed, RPM 1099.3 1.465 1099,3 1.465 
Load, Lb-Ft 561.04 2,616 760.66 3.547 
Smoke, X 22,358 .655 22,358 .655 
Fuel Flow, Lb/Hr 52.008 ,215 23,590 .098 
Horsepower 117,43 .619 87.553 .462 
Corrected Horsepower 123.43 .651 92.023 .485 
BSFC, lb/bp-br ,443 .003 ,269 .002 
Corrected BSFC .421 .003 .256 .002 
Relative Humidity 54.882 .105 54.882 ,105 
Reference Pressure, inHg   28.845 97.681 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G 
Bore ! 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset i 
Reference Pr^tssurt   : 
Speed : 
Load  i 
Fuel Flow i 
Brake Power j 
BSFC t 
Indicated Power ; 
Peak Pressure s 
Peak Rate of Pressure Rises 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio 

FILE CM 1736 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.85 in-Hg 
1099 RPM 
561.0 lb-ft 
52.ö lb/hr 
117.39 bhp 
,443 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 

, 1 Joules/deg 
Joules 

17. 1 1 
8,803 
743.9 

306 
3537.03 
69. 0 V. 
36.4 V, 
31,1 V. 

1 .7 degrees 
187.6 degrees 
48.89 J/degree 
24,9 degrees 

.06954 



CUMMINS NH220 LOG SHEET 
TEST NO. &    FUEL DATEy,^f AGE <fg> 

Operator M 
Time r^ 
Test Hour 

Speed, RPM 

Load, lb-ft 

Fuel Flow, lb/hr 

Exh. Opacity, % 

A'jo r.2b 3:30 
t/Om-s  /o*„  /£>*n</ 

ML 
say 
M? 

3#.o 
$51 
Mo 

XH& 

m i$oLi£2L 
SUZMimi 

ni 
£1 

TEMPERATURES, DEG. F 

Exhaust Cyl. 1 m. uu. m. 

/of**/ to*» 

rqoO 

Ml 
S.D 

1¥5 

o:&? 

/3Sj 
/%o\ <ol 

M. Lr.f 
3.0 

W m t/37 

2£S 
£±L _> 

%i 

3112- 
/£h*s 

5Üf m. 
W- 3H> 

Exhaust Cyl. 2 /im. itti 
Exhaust Cyl. 3 mL 
Exhaust Cyl. 4 /0% 

mi 
m_ 711 563 

Exhaust Cyl. 5 1361 
I2!t_ 

m. Z13-M1 
in po/ 
va? 

223- 71U11 311 

Exhaust Cyl. 6 (QL 
LML 
XSL 

'W 
m 

7/7  5*1 37? 
ä&_ 

£61 vtf 
Exhaust Common /*??&>/ w 33? 

Water In MLMl 161 
7H-W- 
IA1 in 

22t. 
Water Out m. 
Oil Sump Ü2L 

UQ_ 
m 

//? ftt K1 
IA1 

Fuel 21 
M9 \2/7   M 

rz> iTo 

Uli 

m. 
151 
m£- 
Uo 

11 1L 11 
£>? &/t> 

i* -tä \M 
Inlet Air 

Wet Bulb 
/DO /oo  löO  föö 3L 71 
a 7 w 10-b &L &f na 

Wl_ 

Dry Bulb UQ. nrnt &i nl 70.0 

PRESSURES, PSIG 

Fuel Pump J3£° /3Xo £11 cno wo /6,Q \/öS.D 

Oil Gallery .611 aal si mtf SU 611 M 
LOW PRESSURES 

W Intake Vac, in.water si vT HT 'il UM. 
Exh. Comm., in.Water Hl Mo_ ILO. 1S.0 [11 %H M^ 
Blowby, in.water 6 ö c? o o o 
Barometer, in.Hg ZUmMm.o Mo äMi nn dm 



CUMMINS NH220 LOG SHEET 
TEST NO._^_FUEL DATE./.^ef AGE £1 

Operator            ^*v 
Time 3120 3:3* 
Test Hour /few löri*) 
Speed, RPM /#>/ IM 
Lood, lb-ft 576.2 FlOM 
Fuel Flow, Ib/hr f>W J&3 
Exh. Opacity, % yo.ö &>.o 1 

TEMPERATURES, DEC F 

1 

i 

Exhaust Cyl. 1 /m /oft 
Exhaust Cyl. 2 11% lofl 1 
Exhaust Cyl. 3 fö6i 
Exhaust Cyl. 4 /pi ?o?1 
Exhaust Cyl. 5 Ifio io?i 
Exhaust Cyl. 6 lff° /dot 
Exhaust Common Mt 't&t 
Water In /TV ßf 
Water Out W tfo 
Oil Sump & #>fr !       ! 

Fuel 11 tl 
Inlet Air 1*1 tf 
Wet Bulb fö? 7Ö.J 
Dry Bulb m pS 

PRESSURES, PSIG 

Fuel Pump no IHb 
Oil Gallery £9$ W.o 

LOW PRESSURES 

I Intake Vac, in.water 3.7 3-/ 
i Exh. Comm., in.Woter fr° /sS 

Blowby, in.water O 6 
Barometer, in.Hg mf om 



880415.140942 AL-16088-F AL-12920-L NH220 6 
Kt-Exhaust 1, F 1174.6 .410 634.76 ,228 
K2-Exhaust 2, F 128 0.8 .672 693.77 .373 
K3-Exhaust 3, F 1284.5 1.338 695.82 ,743 
K4-Exhaust 4, F 1235.3 ,616 668.49 .342 
«5-Exhaust 5, F 1263,0 .717 683.90 .398 
K6-Exhaust 6, F 1193.5 .503 645,28 .279 
K'7-Exhaust Common, F 1297.7 .799 703,15 .444 
Dry Bulb Temperature, F 81.439 .192 27.466 .107 
Wet Bulb Temperature, F 68.164 .033 20.091 ,018 
Jt-Water In, F 162.00 .133 72.222 .074 
J2-Water Out, F 169.54 .048 76.410 .026 
J3-0il Sump, F 224.97 .165 107,21 .092 
J4-Fuel Inlet, F 93.462 ,115 34.146 .064 
J5-Air After Filter, F 100.25 .040 37.917 .022 
J6-Intake Manifold, F 101.76 .062 38,754 .035 
•J7-Fuel Return, F 95,001 .029 35.000 .016 
Pi-Fuel, PSIG 134.78 1.570 929.25 10.825 
P2-0il Gallery, PSIG 56,791 .075 391.56 ,519 
P6-Ex Common, MH20G 27.044 .163 6.730 .041 
P7-Air Aft Filt, "H20V 6.501 .304 1.618 .076 
P8-Blowby, "H20G .015 .049 .004 .012 
PM-Baro <Vent), "HgABS   29.015 .003 98,256 .010 
Speed, RPM 2100.4 2.202 2100.4 2.202 
Load, Lb-Ft 516.59 1.385 700,40 1.878 
Smoke, 'A 31.432 .748 31.432 .748 
Fuel Flow, Lb/Hr 96.561 1.622 43.799 .736 
Horsepower 206.60 .421 154,03 .314 
Corrected Horsepower 217.16 .443 161.91 ,330 
B8FC, lb/hp-br .467 .008 ,284 .005 
Corrected BSFC .445 .008 .271 .005 
Relative Humidity 50.847 .429 50,847 .429 
Reference Pressure, inHg   28.537 96.637 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CHI 739 
Bore ', 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure •■ 
Speed : 
Load  : 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio : 

130.2 mm 
152,4 mm 
12169,7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.54 in-Hg 
2100 RPM 
516.6 lb-ft 
96,6 lb/hr 

206.56 bhp 
.468 lb/bhp-br 

kW/cyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

31 .65 
7.365 
759.4 

298 
3586.88 
73.7 V. 
37.2 V. 
3 0.2 '/, 
8,7 degrees 
196.4 degrees 
61.80 0/degree 
26,7 degrees 

.32656 



88Q415.142120 AL-16088-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1164.6 1.103 629.23 ,613 
K2-Exhaust 2, F 1254.0 .880 678.97 .489 
K3-Exhaust 3, F 1254.6 1.117 679.20 .620 
K4-Exhaust 4, F 1219.2 .584 659.55 .325 
K5-Exhaust 5, F 1257.6 1.22Ö 680.87 .678 
K6-Exhaust 6, F 1186.9 ,517 641 .58 .287 
K7-Exhaust Common, F 1303.5 1.170 706.41 .650 
Dry   Bulb Temperature, F 32.021 .394 27.789 .219 
Wet Bulb Temperature, F 68.441 .076 20,245 .042 
J1-Water In, F 161.74 .076 72.077 ,042 
J2-Water Out, F 170.37 .050 76.872 .028 
•J3-0il Sump, F 228,54 ,087 109.19 .048 
J4-Fuel Inlet, F 92,938 ,054 33,855 .030 
J5-Air After Filter, F 100.85 .049 38.250 .027 
J6-Intake Manifold, F 102,24 .032 39.023 .013 
J7-Fuel Return, F 94.284 ,096 34.602 .053 
Pi-Fuel, PSIG 119.63 .715 824.83 4.930 
P2-0il Gallery, PSIG 54.869 .029 378,31 .203 
P6-Ex Common, HH20G 19.194 .165 4.776 .041 
P7-Air Aft Filt, "H20V 5.115 .656 1.273 .163 
P8-Blowby, "H20G .011 .040 .003 .010 
Pll-Baro <Venb), uHg ABS 29.009 .005 98,234 ,018 
Speed, RPM 1804.1 2,916 1804.1 2.916 
Load, Lb-Ft 558.64 4.640 757.42 6,290 
Smoke, X 25.541 .970 25.541 .970 
Fuel Flow, Lb/Hr 85.055 .460 38.580 .209 
Horsepower 191.90 1.826 143.07 1.362 
Corrected Horsepower 201.88 1.921 150.52 1.432 
BSFC, lb/hp-hr .443 .006 .270 .003 
Corrected BSFC .421 .005 .256 .003 
Relative Humidity 50.203 .833 50.203 .833 
Reference Pressure, inHg 28,632 96.960 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G                       FILE i CM1740 
Bore s 130.2 mm 
Stroke ; 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio i 15,5 to 1 
Injection Timing i 19 BTDC 
Crankangle Offset t 181.0 degrees 
Reference Pressure s 28.63 in-Hg 
Speed ! 1304 RPM 
Load  : 558,6 lb-ft 
Fuel Flow i 85,1 lb/br 
Brake Power i 191.87 bhp 
BSFC : .444 lb/bhp-hr 
Indicated Power i 28.35 kWYcyl 
Peak Pressure ! 7.954 MPa 
Peak Rate of Pressure Rise: 939.4 kPa/deg 
Peak Heat Release Rate s 366.6 Joules/deg 
Cumulative Heat Release i 3664.97 Joules 
Apparent Combustion Efficiency : 73.5 V. 
Indicated Thermal Efficiency i 37.8 '/. 
Brake Thermal Efficiency ;             31.8 V. 
Ignition Delay i 7,6 degrees 
Centroid Phasing s 193.6 degrees 
Centroid Magnitude s 63.42 J/degree 
Sensitivity i 24,9 degrees 
Premixed/Diffusion Ratio \                                      .30632 



Kt-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common., F 
Dry   Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Watcr Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
■J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
PS-Blowby, "H20G 
Pll-Baro <Vent), "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

.-1292Q-L NH; 220 6 
823,63 1 . 045 439.79 ,581 
931.41 2 . 029 499.67 1 . 127 
916,71 1 .461 491.50 ,81 1 
882.09 2 .481 472.27 1 . 379 
87t.42 1 .425 466.35 ,792 
834,13 1 .031 445.63 ,573 
887.07 1 .753 475.04 .974 
81.729 .212 27.627 . 118 
68.424 . 076 20,236 . 042 
163,13 .098 72.851 . 054 
168,04 .078 75.578 . 043 
225.17 .440 107.32 .245 
92.158 . 092 33.421 . 051 
100.66 .030 38.143 . 017 
101.27 .057 38.481 ,031 
91.944 .041 33.302 .023 
56.4 08 . 159 388.92 1 , 097 
55,668 .057 383,82 ,392 
14.787 ,085 3.680 ,021 
5.669 .481 1 .41 1 . 120 
-.004 .041 -.001 .010 

28.999 , 004 98.203 . 013 
1803.0 3 .252 1803.0 3.252 
370.17 7 , 003 501.88 9.495 
6.576 .390 6.576 .390 

52.176 1 .294 23.667 .587 
127.08 2 ,504 94.750 1 .867 
133.73 2 ,634 99,704 1 ,964 

.411 > ,015 .250 . 009 
,390 i ,014 .237 . 009 

50,916 ,338 50.916 .338 
28.583 96.791 



HAVY HIGH SPEED DIESEL - CUMMINS HH22 0G                        FILE i CN1742 
Bore i 130.2 mm 
Stroke •. 1 52 , 4 mm 
Displacement s 12169.7 cc 
Compression Ratio i 15,5 to 1 
Injection Timing s 19 BTDC 
Crankangle Offset i 18t,0 degrees 
Reference Pressure i 28.58 in-Hg 
Speed ! 1803 RPM 
Load  : 370.2 lb-ft 
t-uel Flow : 52,2 lb/hr 
brake Power i 127.09 bhp 
BSFC : ,411 lb/bhp-hr 
Indicated Power ; 18.90 kwYcyl 
Peak Pressure : 6.160 MPa 
Peak Rate of Pressure Rise: 470.5 kPa/deg 
Peak Heat Release Rate i 192.2 Joules/deg 
Cumulative Heat Release ; 2433.99 Joules 
apparent Combustion Efficiency : 79.5 V. 
Indicated Thermal Efficiency s 41,1 X 
Brake Thermal Efficiency s             34.3 '/. 
Ignition Delay s 12.9 degrees 
Centroid Phasing : 194.8 degrees 
Centroid Magnitude : 39.65 0/degree 
Sensitivity : 21.0 degrees 
Premixed/Diffusion Ratio !               .61306 



880415.144020 AL-16088-F AL-12920-L NH220 6 
Kl-Exhaust \,   F 686.92 .607 363.84 .337 
K2-Exhaust 2, F 782.22 ,405 416.79 .225 
K3-Exhaust 3, F 770.58 .300 410.32 .167 
K4-Exhaust 4, F 727.72 .747 386.51 ,415 
K5-Exhaust 5, F 715.81 .501 379.90 .278 
K6-Exhaust 6, F 663.45 .693 350.80 .385 
K7-Exhaust Common, F 719.51 .432 381.95 .240 
Ory  Bulb Temperature, F 81.458 .107 27.477 .059 
Wet Bulb Temperature, F 68.185 ,028 2 0.103 .016 
J1-Water In, F 165.15 .064 73.974 .035 
J2-Water Out, F 168.44 .043 75.800 .024 
J3-0il Sump, F 218,45 ,049 103.58 .027 
J4-Fuel Inlet, F 90.912 .041 32.729 .023 
J5-Air After Filter, F 100.68 .077 38.157 .043 
J6-Intake Manifold, F 101.44 .093 38.579 .052 
J7-Fuel Return, F 91.026 .037 32.792 .021 
Pi-Fuel, PSIG 39.567 .185 272.80 1.273 
P2-0U Gallery, PSIG 56,910 .143 392.38 .988 
P6-Ex Common, "H20G 13.459 .171 3.349 .043 
P7-Air Aft Filt, "H20V 5.847 .534 1.455 .133 
P8-Blowby, -H20G .004 .049 .001 .012 
Pll-Baro <Vent>, "Hg ABS 28.996 .002 98.193 .003 
Speed, RPM 1801.8 2.459 1801.8 2.459 
Load, Lb-Ft 273.76 6.487 371.17 8.796 
Smoke, ?i 5.648 .104 5.648 .104 
Fuel Flow, Lb^Hr 38.623 .665 17.519 .301 
Horsepower 93,919 2,290 70.024 1.708 
Corrected Horsepower 98.825 2.410 73,681 1.797 
BSFC, lb/hp-hr .411 .009 .250 .005 
Corrected BSFC .391 .009 .238 .005 
Relative Humidity 50.870 .219 50.870 .219 
Reference Pressure, inHg 28.566 96.736 



HAW HIGH SPEED DIESEL - 
bore i 
Stroke i 
Displacement i 
Compression Ratio 
Injection Timing s 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC s 
Indicated Power » 
Peak Pressure ; 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency J 

Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity ; 
Premixed/Diffusion Ratio i 

NH22ÖG FILE CM 1744 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.57 in-Hq 
1802 RPM 
273.-8 lb-ft 
38,6 lb/hr 
93.94 bhp 
.411 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 

J 4. 53 
5.623 
349.3 

155 
1878.18 
82.9 V. 
42.7 y. 
34,3 V. 
14.6 degrees 
194.8 degrees 
36.02 J/degree 
19,1 degrees 

.76634 



K1-Exhaust 1, F 486.12 
NHiüüU 

.873 252.29 
6 
.485 

K2-Exhaust 2,   F 565.28 ,263 296,27 . 146 
K3-Exhaust 3, F 552.41 .637 289.12 .354 
K4-Exhaust 4, F 516.77 1 .501 269.32 .834 
K5-Exhaust 5, F 510.86 ,937 266.03 .520 
K6-Exhaust 6, F 469.31 .627 242,95 .348 
K7-Exhaust Common/ F 510.17 1 . 132 265.65 ,629 
Dry Bulb Temperature, F 33.786 . 162 28,77 0 . 090 
Wet Bulb Temperature, F 69.171 . 037 20.650 .021 
JI-Water In, F 167.23 . 091 75,128 .050 
J2-Water Out, F 169.79 . 091 75,996 , 051 
•J3-0il Sump, F 212.81 .270 100,45 . 150 
J4-Fuel Inlet, F 90, 132 . 053 32.296 ,029 
J5-Air After Filter, F 99,992 . 195 37.773 , 108 
•J6-Intake Manifold, F 101.23 .274 38.462 , 152 
J7-Fuel Return, F 89,279 . 109 31,821 . 061 
Pi-Fuel, PSIG 20.691 .087 142.66 ,601 
P2-0il Gallery, PSIG 57.958 , 046 399.60 .316 
P6-Ex Common, "H20G 10.341 . 062 2.573 .015 
P7-Air Aft Filt, "H20V 5.894 .495 1 .467 . 123 
P8-Blowby, "H20G .009 .058 .002 . 014 
Pll-Baro <Vent), "Hg ABS 28,993 .004 98,182 . 012 
Speed, RPM 1801.7 2.821 1801.7 2.921 
Load, Lb-Ft 134.88 7.506 182.87 10.177 
Smoke, V. 3.602 . 151 3.602 . 151 
Fuel Flow, Lb^Hr 24.230 .329 10.991 . 149 
Horsepower 46.268 2.563 34.497 1.911 
Corrected Horsepower 48.676 2.696 36,291 2, 010 
BSFC, lb/hp-hr .525 ,029 .319 .017 
Corrected BSFC .499 .027 .304 . 017 
Relative Humidity 47.974 .319 47.974 ,319 
Reference Pressure, inHg 28,560 96,714 



NAVY HIGH SPEED DIESEL - CUMMINS NH22GG FILE CHI 746 
Bore i 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset s 
Reference PrtLSSurtt   s 
Speed : 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency 5 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude » 
Sensitivity s 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.56 in-Hg 
1802 RPM 
134.9 lb-ft 
24.2 lb/hr 
46,29 bhp 
.523 lb/bhp-hr 
8,13  kwVcyl 

4.676   MPa 
199.4   kPa^deg 

109.5   Joules/deg 
1105.55   Joules 
77.9   •/. 
38. 1   •/. 
27.0 •/. 
17.1 degrees 
195.3 degrees 
27,61 0/degree 
17.2 degrees 

.98992 



Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Üater In, F 
J2-Water Out, F 
•J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Retarn, F 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, »H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Ptl-Baro <Vent), "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, V. 
Fuel Flow, Lb^Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

348.73 .646 175,96 
6 
.359 

400.64 .780 2Ö4.80 .433 
407.11 .827 208,40 .46 0 
392.94 ,955 200,52 .53 0 
374.77 ,762 190.43 .423 
337,76 .383 169.87 ,213 
376.77 .895 191.54 ,497 
83,310 .444 28,506 ,247 
68-837 . 079 20.465 , 044 
169.69 . 179 76,494 .100 
170,44 . 106 76.913 . 059 
208.68 ,044 98. 153 . 025 
88.717 . 087 31,510 . 048 
98.896 . 044 37. 164 .024 
100,16 . 030 37.864 ,017 
86.794 . 1 06 30.441 . 059 
10.912 . 066 75.235 .458 
58,415 . 031 402.76 ,213 
7.988 .099 1 .988 , 025 
5.881 .359 1 .464 . 089 
.005 .043 .001 . 01 1 

28,992 . 005 98.180 , 017 
1802.5 3,453 1802.5 3,453 
47.016 4. 146 63.745 5,621 

1 .339 . 089 1 .339 . 089 
15.055 . 164 6.829 . 074 
16.134 1 .401 12.029 1 . 045 
16,954 1 .472 12.640 1 . 098 

.939 . 081 .572 . 049 

.894 . 077 .544 . 047 
48.149 .899 48,149 ,899 
28.560 96.715 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1749 
Bore i 
Stroke s 
Displacement t 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release ? 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay i 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15-5 to 1 
19 BTDC 

191,0 degrees 
29.56 in-Hg 
1903 RPM 
47.1 lb-ft 
15.1 lb/hr 
16.16 bhp 
.934 lb/bhp-hr 

kwYcyl 
MPa 
kPaAJeg 
,9 Joules/deg 

Joules 

4.40 
4.121 
1 05. 1 

71 
676,232 
76.4 V. 
33.0 •/. 
15.1 y. 
17.1 degrees 
195.7 degrees 
19.21 J/degree 
17.6 degrees 

.97469 



880415.151036 AL-1608S-F AL-12920-L NH220 6 
K1-Exhaust 1, F 1127.5 .900 608.62 .500 
K2-Exhaust 2, F 1200.0 .686 648,86 .381 
K3-Exhaust 3, F 1189,6 ,853 643.10 ,474 
K4-Exhaust 4, F 1147.7 .805 619.84 .447 
k'5-Exhaust 5, F 1204.6 .495 651.44 .275 
K6-Exhaust 6, F 1146,1 .757 618,95 ,421 
K7-Exhaust Common, F 1271,6 ,888 688.67 .493 
Dry Bulb Temperatur«/ F 83,215 .144 28,453 .080 
Wet Bulb Temperature, F 69.012 .023 2 0.562 .013 
J1-Water In, F 160,11 .099 71.172 .055 
J2-Water Out, F 169,31 .056 76.282 .031 
•J3-0il Sump, F 209.22 ,143 98,457 .08 0 
J4-Fuel Inlet, F 93,149 .107 33.972 .059 
J5-Air After Filter, F 101.64 .101 38.690 .056 
J6-Intake Manifold, F 103,45 .140 39.693 .078 
•J7-Fuel Return, F 93.905 .057 34,392 .032 
Pi-Fuel, PSIG 102.48 1.696 706.57 11.695 
P2-0il Gallery, PSIG 56.179 .028 387.34 .195 
P6-Ex Common, "H20G 14.757 .141 3.672 .035 
P7-Air Aft Filt, "H20V 4.537 .310 1.129 .077 
P8-Blowby, -H20G .010 .028 .002 .007 
Pll-Baro <Vent>, "Hg ABS 28,982 .002 98.145 .006 
Speed, RPM 1501.8 3.104 1501.8 3,104 
Load, Lb-Ft 575.94 2,481 780.87 3.364 
Smoke, X 35,109 1,630 35.J09 1.630 
Fuel Flow, Lb/Hr 74.828 .511 33.941 .232 
Horsepower 164.69 .670 122.79 .500 
Corrected Horsepower 173.58 .706 129,42 .527 
BSFC, lb/hp-hr .454 .003 ,276 .002 
Corrected BSFC .431 .003 .262 .002 
Relative Humidity 48,923 .320 48.923 .320 
Reference Pressure, inHg 28.649 97.015 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Sore i 
Stroke : 
Displacement t 
Compression Ratio ; 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  » 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power s 
Peak Pressure ; 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate i 
Cumulative Heat Release 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing .• 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio t 

FILE CN175 0 
130.2 mm 
152,4 mm 
12169 .7 cc 
1 5 ,5 < bo 1 
19 BTDC 

18t . 0 degrees 
28.65 in-Hg 
1502 RPM 
575.9 lb-ft 
74.8 lb/hr 
164,71 J bhp 
.454 lb/bhp-hr 

24,38 kwVcyl 
8.527 MPa 
1 147. kPa^'deg 
463 ,8 Joules/deg 

3691.45 Joules 
70. 1 ; v 

37. 0 y. 
31 . 1 V. 
6.6 degrees 
190.5 degrees 
73.91 J/degree 
22.9 degrees 

.28769 



880415.151919 AL-16088-F AL-12920-L NH220 6 
K1-Exhaust 1, F 1094.0 .756 590.02 ,420 
K2-Exhaust 2, F 1147.5 .612 619.74 .340 
K3-Exhaust 3, F 1133,6 .783 611.99 .435 
K4-Exhaust 4, F 1102.1 .651 594,49 .362 
K5-Exh«ust 5, F 1161.2 1.542 627.31 ,856 
K6-Exhaust 6, F 1111.5 .989 599.70 .549 
K7-Exhaust Common, F 1218.8 ,672 659.36 .373 
Dry Bulb Temperature, F 84.473 .342 29.151 .190 
Uet Bulb Temperature, F 69.314 .160 20.730 .089 
■Jl-Water In, F 158.33 .087 70,186 .048 
J2-Water Out, F 168.98 .089 76.097 .050 
J3-0Ü Sump, F 209.23 .110 98.459 .061 
J4-Fuel Inlet, F 91.201 .088 32.890 .049 
OS-Air After Filter, F 101.01 .096 38.336 .053 
J6-Intake Manifold, F 102,02 .147 38.902 .082 
J7-Fuel Return, F 91.602 .047 33.112 .026 
Pi-Fuel, PSIG 89.102 .764 614.34 5,265 
P2-0il Gallery, PSIG 52.718 .019 363,48 .134 
P6-Ex Common, "H20G 13,403 .164 3.335 .041 
P7-Air Aft Filt, "H20V 3.918 .260 .975 .065 
P8-Blowby, "H20G -.005 .051 -.001 .013 
Pll-Baro <Vent>, "Hg ABS   28.978 .002 98.130 .007 
Speed, RPM 1301,2 3.379 1301.2 3.379 
Load, Lb-Ft 579.38 1.856 785.53 2.516 
Smoke, '/. 40.518 2.338 40.518 2.338 
Fuel Flow, Lb/Hr 66,776 .785 30,289 .356 
Horsepower 143.54 .743 107.02 .554 
Corrected Horsepower 151,21 .783 112.74 .584 
BSFC, lb/hp-hr .465 .006 .283 .003 
Corrected BSFC .442 .005 .269 .003 
Relative Humidity 46.737 ,424 46.737 .424 
Reference Pressure, inHg   28.690 97.154 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE ! CM 1752 
Bore i 
Stroke : 
Displacement i 
Compression Ratio 
Injection Timing 
Crankangle Offset t 
Reference Pressure i 
Speed f 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.69 in-Hg 
1301 RPM 
579.4 lb-ft 
66,8 lb/hr 
143.53 bhp 
.465 lb/bhp-hr 

kwYcyl 
MPa 
kPa/deg 
2 Joules/cleg 

Joules 

20.96 
8.817 
11 78. 

479 
3627 
66.8 

, 13 
V. 

35.6 K 
30.3 V. 
5.7 degrees 
188.4 degrees 
80.65 J/degree 
21.6 degrees 

.26517 



3804t5,152830 AL-16088-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1043,4 ,742 561.9 0 ,412 
K2-Exhaust 2, F 1069.4 .635 576,32 .353 
K3-Exhaust 3, F 1065.4 1,021 574.13 .567 
K4-Exhaust 4, F 1024.7 1,137 551.50 .632 
K5-Exhaust 5, F 1093.1 1,126 589.48 .625 
K6-Exhaust 6, F 1052,0 .455 566.65 ,253 
K7-Exhaust Common, F 1125,2 .718 607.33 ,399 
Dry Bulb Temperature, F 84.166 .118 28.981 .065 
Wet Bulb Temperature, F 69,228 .025 20.682 .014 
J1-Water In, F 158.62 .110 70.342 .061 
.»2-Uater Out, F 169.50 .067 76,391 .037 
J3-0il Sump, F 208,61 ,260 98,116 .145 
J4-Fuel Inlet, F 89.611 .067 32.006 .037 
J5-Air After Filter, F 98.829 .051 37,127 .028 
J6-Intake Manifold, F 99,005 ,069 37.225 .038 
J7-Fuel Return, F 90.005 .159 32.225 .088 
Pi-Fuel, PSIG 70.432 .614 485.61 4.233 
P2-0il Gallery, PSIG 46.598 .048 321.28 ,328 
P6-Ex Common, "H20G 11.832 .110 2.944 .027 
P7-Air Aft Filt, MH20V 3.397 ,136 .845 .034 
P8-Blowby, "H20G .026 .029 ,007 ,007 
P11-Baro <Vent), "Hg ABS   28.975 .002 98,122 .007 
Speed, RPM 1101.4 1.934 1101.4 1.934 
Load, Lb-Ft 574.50 2.801 778.92 3,797 
Smoke, X 29.838 1,726 29.838 1.726 
Fuel Flow, Lb/Hr 55.571 .601 25.206 ,273 
Horsepower 120.48 .735 89.826 .548 
Corrected Horsepower 126.69 ,773 94.454 .576 
BSFC, lb/hp-hr ,461 .006 .281 .004 
Corrected BSFC .439 .006 .267 .003 
Relative Humidity 47.223 .272 47.223 ,272 
Reference Pressure, inHg   28.726 97,276 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1754 
Bore i 
Stroke : 
Displacement t 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset -. 
Reference Pressure : 
Speed ; 
Load  i 
Fuel Flow i 
Brake Power i 
BSFC : 
Indicated Power s 
Peak Pressure ; 
Peak Rate of Pressure Risei 
Peak Heat Release Rate 
Cumulative Heat Release i 
Apparent Combustion Efficiency ! 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency i 
Ignition Delay > 
Centroid Phasing 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.73 in-Hg 
1101 RPM 
574.5 lb-ft 
55.6 lb/hr 
120.43 bhp 
.462 lb/bhp-hr 

17,47 kwYcyl 
8.933 MPa 
1158. kPa/deg 
484,9 Joules/deg 

3533.76 Joules 
66.2 V. 
35.7 •/, 
30.6 K 
4■7 degrees 
186.6 degrees 
81.47 J/degree 
20.9 degrees 

.22525 
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880413.102922 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1192.7 .516 644,84 ,287 
K2-Exhaust 2, F 1295.6 1,205 701.98 .669 
K3-Exhaust 3, F 1288.9 1.194 698,29 .663 
K4-Exhaust 4, F 1244.3 ,535 673.50 ,297 
K5-Exhaust 5, F 1276.3 .532 691.27 .296 
K6-Exhaust 6, F 1186,9 .397 641.59 .221 
K7-Exhaust Common, F 1304.0 .254 706.66 .141 
Dry Bulb Temperature, F 76.715 .045 24.842 .025 
Wet Bulb Temperature, F 59,973 .024 15,541 .013 
,H-Water In, F 162.44 .109 72.465 .061 
J2-Uater Out, F 169.43 ,065 76.349 .036 
03-Qil Sump, F 210.65 .349 99.253 ,194 
,14-Fuel Inlet, F 92.669 .124 33.705 .069 
J5-Air After Filter, F 98.926 .101 37.181 .056 
J6-Intake Manifold, F 101.05 .103 38,361 .057 
J7-Fuel Return, F 95.522 .075 35.290 .042 
Pi-Fuel, PSIG 131.14 1.763 904.18 12.158 
P2-0il Gallery, PSIG 58,917 .167 406.22 1,149 
P6-Ex Common, "H20G 24.122 ,135 6.003 .034 
P7-Air Aft Filt, "H20V 9.292 .283 2.312 .070 
P8-Blowby, "H20G -.024 .038 -.006 .009 
Pll-Baro (Vent), "Hg ABS 28.808 .003 97.554 ,010 
Speed, RPM 2100.2 3.906 2100.2 3.806 
Load, Lb-Ft 491.62 2.842 666.54 3.853 
Smoke, Y. 25.431 .470 25.431 .470 
Fuel Flow, Lb^Hr 86.279 .384 39.135 .174 
Horsepower 196.59 1.212 146.57 .904 
Corrected Horsepower 206.38 1,272 153,87 .949 
SSFC, lb/hp-hr .439 ,003 .267 .002 
Corrected BSFC .419 .003 .254 .002 
Relative Humidity 36,977 .150 36,877 ,150 
Reference Pressure, inHg 28.124 95,239 



NAVY HIGH SPEED DIESEL CUMMINS NH22 0G FILE CHI 756 
Bore i 
Stroke s 
Displacement 
Compression Ratio 
Injection Timing i 
Crankangle Offset i 
Reference Pressure s 
Speed i 
Load  ; 
Fuel Flow : 
Brake Power ! 
BSFC i 
Indicated Power 
Peak Pressure 
Peak Rate of Pressure   Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency •• 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity s 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

191.0 degrees 
28.12 in-Hg 
2100 RPM 
491,6 lb-ft 
86.3 lb/hr 
196.57 bhp 

lb/bhp-hr 
kW/cyl 
MPa 
kPaAJeg 
6 Joules/deg 

Joules 

,439 
3 0.95 
7.246 
525.9 

185 
3518. 
79.0 
39.7 
31.3 
5.2 
195.7 

02 
V. 
V. 
y. 
degrees 
degrees 

39.02 0/degree 
29.5 degrees 

.17516 



880418.104207 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1189,5 .574 643.08 .319 
K2-Exhaust 2, F 1276.8 .799 691.56 .438 
K3-Exhaust 3, F 1281.9 .556 694.36 .309 
K4-Exhaust 4, F 1243.7 ,676 673,17 .376 
K5-Exhaust 5, F 1289.3 .344 698,52 .191 
K6-Exhaust 6, F 1190.6 1.110 643,65 .616 
K7-Exhaust Common, F 1325.1 .444 718.40 .247 
Dry Bulb Temperature, F 76.936 .094 24.964 .052 
Wet Bulb Temperature, F 60.203 ,023 15.669 .013 
•Jl-Water In, F 160.66 .150 71.477 .083 
J2-Water Out, F 168.96 ,085 76.087 .047 
J3-0il Sump, F 221.13 .138 105,07 .077 
J4-Fuel Inlet, F 89,963 .130 32.201 ,072 
■J5-Air After Filter, F 100.44 .084 38.020 .047 
J6-Intake Manifold, F 102,54 .032 39,189 .018 
J7-Fuel Return, F 91.044 .176 32.802 ,098 
PI-Fuel, PSIG 117.35 .962 809.13 6,636 
P2-0il Gallery, PSIG 55.720 .090 384.17 .623 
P6-Ex Common, "H20G 16.611 ,157 4,133 ,039 
P7-Air Aft Filt, "H20V 7.692 .474 1.914 .118 
P8-Blowby, "H20G -.005 .031 -.001 .009 
PI1-Baro <Vent>, "HgABS   28.817 .004 97.585 .012 
Speed, RPM 1798.9 3.297 1798,9 3.297 
Load, Lb-Ft 540.64 3.880 733.01 5.260 
Smoke, V. 16,669 ,524 16,669 .524 
Fuel Flow, Lb/Hr 79,648 ,407 36,128 ,185 
Horsepower 185.19 1,623 138.07 1.210 
Corrected Horsepower 194*64 1.706 145.11 1,272 
BSFC, lb/hp-hr .430 .005 .262 .003 
Corrected BSFC .409 .004 .249 .003 
Relative Humidity 37.069 .185 37.069 .185 
Reference Prttssurej    inHg   28.251 95,669 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke 5 
Displacement ; 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure 
Speed ! 
Load  : 
Fuel Flow ; 
Brake Power ; 
8SFC s 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency j 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio i 

NH22 0G 
130,2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

191 . 0 degrees 
28,25 in-Hg 
1799 RPM 
540.6 lb-ft 
79,6 lb/hr 
185.18 bhp 
.43 0 lb/bhp-hr 

27.52 kwVcyl 
7,797 MPa 
619.9 kPa^deg 

229, 6 Joules/deg 
3581.61 Joules 
74.7 J / 

38,3 J ; 

32.0 y. 
3,7 degrees 

1 93.5 degrees 

FILE CM 1758 

40,19 J/degree 
28.8 degrees 

.12955 



880418.105137 AL-17355-F AL-1292Q-L NH220 6 
Kl-Exhaust 1, F 1176.2 .820 635,67 .456 
K2-Exhaust 2, F 1245.4 .524 674.10 .291 
K3-Exhaust 3, F 1245.9 .815 674.38 .453 
K4-Exhaust 4, F 1200.3 .365 649.04 .203 
K5-Exhaust 5, F 1268.6 1.099 686.98 .611 
K6-Exhaust 6, F 1162,8 .647 628.23 .360 
K7-Exhaust Common, F 1313.2 .333 711.80 ,185 
Dry Bulb Temperatur«, F 77.470 .224 25.261 .124 
Wet Bulb Temperature, F 60.846 .041 16.026 .023 
J1-Water In, F 160.76 .095 71.534 .053 
.(2-Water Out, F 170.37 .079 76.872 .044 

■.13-Oil Sump, F 218.08 .128 103.38 .071 
J4-Fuel Inlet, F 88.600 .087 31.444 .043 
..!5-Air After Filter, F 99.223 .170 37.346 .095 
J6-Intake Manifold, F 101.37 .207 38.539 .115 
•J7-Fuel Return, F 89,879 ,079 32.155 .044 
P1-Fuel, PSIC 101.53 .759 700.02 5.235 
P2-0Ü Gallery, PSIG 53.705 .179 370.28 1.233 
P6-Ex Common, "H20G 12.926 ,099 3,216 ,025 
P7-Air Aft Filt, "H20V 6.668 .191 1.659 ,048 
P8-Blowby, "H20G -.004 .017 -.001 ,004 
P11-Baro <Vent>, "Hg ABS   28.822 .002 97.602 .007 
Speed, RPM 1500.5 3.019 1500,5 3.019 
Load, Lb-Ft 571.17 1.174 774.39 1.592 
Smoke, '/. 16.964 1.810 16.964 1.810 
Fuel Flow, Lb/Hr 70.478 .392 31.968 .178 
Horsepower 163.18 .364 121.66 .271 
Corrected Horsepower 171.37 .382 127.77 .285 
eSFC, lb/hp-hr .432 .003 .263 .002 
Corrected BSFC .411 .003 .250 .002 
Relative Humidity 37.813 .443 37,313 .443 
Reference Pressure, inHg   28,332 95.941 



NAVY HIGH SPEED DIESEL CUMMINS NH22ÜG FILE CN176Ü 
Bor« i 
Stroke i 
Displacement 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  i 
Fuel Flow t 
Brake Power ; 
BSFC ; 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.33 in-Hg 
1501 RPM 
571.2 lb-ft 
7Ö.5 Ib/hr 
163,25 bhp 

.432   lb/bhp-hr 
24.20   kwVcyl 
9.489   MPa 
752.5 kPa/deg 

296.3   Joules/deg 
3704.58 Joules 
72.8 y. 
38.0 V. 
31 .9 •/. 
2.2 degrees 
189.9 degrees 
47,30 J/degree 
26.8 degrees 

.08 085 



880418,110020 AL-17355-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1138.? 1,594 614.85 .886 
K2-Exhaust 2, F 1195.5 .686 646.38 .381 
K3-Exhaust 3, F 1184.8 .439 640.43 .244 
K4-Exhaust 4, F 1153.1 ,731 622.82 .406 
K5-Exhaust 5, F 1224.1 1.124 662.27 .624 
K6-Exhaust 6, F 1132.5 .804 611.39 *447 
K7-Exhaust Common, F 1285,7 ,46? 696,47 ,259 
Dry   Bulb Temperature, F 77.338 .179 25.215 .099 
Wet Bulb Temperature, F 60.402 .035 15.779 .020 
■J1 -Water In, F 159.05 .172 7 0.586 .095 
J2-Water Out, F 169,71 .100 76.504 .055 
J3-0il Sump, F 213.7? .249 100.98 .138 
,14-Fuel Inlet, F 88.652 .054 31.474 .030 
J5-Air After Filter, F 99,244 .070 37.358 .039 
J6-Intake Manifold, F 101.04 .147 38,358 .082 
■J?-Fuel Return, F 89,340 .119 31.856 .066 
Pi-Fuel, PSIG 88.684 .474 611.46 3.271 
P2-0il Gallery, FSIG 51.113 ,054 352.41 .375 
P6-Ex Common, "H20G 12.150 .099 3,023 .025 
P7-Air Aft Filt, MH20V 5.864 .289 1.459 .072 
P8-Blowby, "H20G .003 .055 .001 .014 
Pll-Baro <Vent>, "Hg ABS   28.829 .003 97.627 .011 
Speed, RPM 1300,6 3.317 1300.6 3.317 
Load, Lb-Ft 575.27 1.991 779.96 2.700 
Smoke, V. 21,085 .826 21.085 .326 
Fuel Flow, Lb/Hr 64.282 .995 29.158 .451 
Horsepower 142.46 .609 106,22 .454 
Corrected Horsepower 149,51 .639 111.47 .477 
BSFC, lb/hp-hr .451 .008 ,275 .005 
Corrected BSFC .430 .00? .262 .004 
Relative Humidity 36,617 .328 36.617 .328 
Reference Pressure, inHg   28,398 96.1.66 



HAW HIGH SPEED DIESEL - CUMMINS NH22GG                        FILE ; CN1762 
Bore ! 130,2 mm 
Stroke \ 152,4 mm 
Displacement i 12169.7 cc 
Compression Ratio : 15,5 to I 
Injection Timing : 19 BTDC 
Crankangle Offset » 181.0 degrees 
Reference Pressure i 28,40 in-Hg 
Speed i 1301 RPM 
Load  j 575.3 lb-ft 
Fuel Flow ! 64.3 lb/hr 
Brake Power : 142.51 bhp 
BSFC i ,451 lb/bhp-hr 
Indicated Power i 21,18 kWVcyl 
Peak Pressure s 8,862 MPa 
Peak Rate of Pressure Rise; 302.8 kPa/deg 
Peak Heat Release Rate s 328.1 Joules/deg 
Cumulative Heat Release s 3672,03 Joules 
Apparent Combustion Efficiency s 68.5 'A 
Indicated Thermal Efficiency i 36.5 V. 
Brake Thermal Efficiency ;            30.5 V. 
Ignition Delay : 1.8 degrees 
Centroid Phasing s 187.2 degrees 
Centroid Magnitude i 52.19 J/degree 
Sensitivity i 24,5 degrees 
Premixed/Diffusion Ratio :               .07157 



880418.HI 010 AL-17355-F AL-12920-L NH220 6 
K1-Exhaust 1, F 1083.0 .899 583.8? ,500 
K2-Exhaust 2, F 1104.2 1.076 595,69 .598 
K3-Exhaust 3, F 1102.5 1,095 594.73 .608 
K4-Exhaust 4, F 1069.7 .539 576.52 .300 
K5-Exhaust 5, F 1147.7 .483 619,81 ,269 
K6-Exhaust 6, F 1065.6 .596 574.25 .331 
K7-Exhaust Common, F 1197,2 1.052 647.35 .585 
Cry Bulb Temperatur«, F 79.089 .220 26.161 ,122 
Wet Bulb Temperature, F 62,158 .130 16.754 .072 
J1-Water In, F 159.47 ,096 70=818 ,053 
•J2-Water Out, F 170.29 .072 76,830 ,040 
J3-0il Sump, F 206.33 ,100 96.851 .056 
J4-Fuel Inlet, F 89.417 ,046 31.898 ,026 
J5-Air After Filter, F 99,379 .034 37.433 .019 
J6-Intake Manifold, F 101.56 .059 38.645 .033 
J7-Fuel Return, F 89,922 ,062 32.179 .034 
PJ-Fuel, PSIG 69.160 .362 476.84 2.496 
P2-0il Gallery, PSIG 46.f75 .072 318,36 .497 
P6-Ex Common, "H20G 10,057 .098 2,503 .024 
P7-Air Aft Filt, "H20V 5.226 .157 1,300 ,039 
P8-Blowby, "H20G .026 .020 .006 .005 
P11-Baro <Vent), "Hg ABS   28.831 .001 97.632 .005 
Speed, RPM 1101.4 3.434 1101.4 3.434 
Load, Lb-Ft 553.99 2.497 751.11 3.386 
Smoke, 'A 22.801 .838 22.801 .838 
Fuel Flow, Lb/Hr 52.106 .520 23.635 .236 
Horsepower 116.18 .795 86.618 .593 
Corrected Horsepower 122.08 .836 91.021 .623 
BSFC, lb/hp-hr .449 .005 ,273 .003 
Corrected BSFC .427 .005 .260 .003 
Relative Humidity 38.049 ,667 38,049 .667 
Reference Pressure, inHg   28.446 96.330 



HAW HIGH SPEED DIESEL - CUMMINS HH220G 
Bore i 
Stroke : 
Displacement ; 
Compression Ratio s 
Injection Timing j 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  t 
Fuel Flow i 
Brake Power t 
BSFC i 
Indicated Power ; 
Peak Pressure ! 
Peak Rate of Pressure Rise) 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency ? 
Ignition Delay ; 
Centroid Phasing 
Centroid Magnitude t 
Sensitivity s 
Premixed/Diffusion Ratio i 

FILE : CH1764 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
28,45 in-Hg 
1101 RPM 
554.0 lb-ft 
52.1 lb/hr 

1 16.14 bhp 
.449 lb/bhp-hr 

17.23 kwVcyl 
8.834 MPa 
757.6 kPa^'deg 

312.7 Joules/deg 
3537.60 Joules 
69. Ö X 
36.6 V. 
30.7 y. 

t . 4 degrees 
187,4 degrees 
50.08 J/degree 
25.0 degrees 

.05555 



CUMMINS NH220 LOG SHEET 
TEST NO.j_FUEL DATEyy^PAGE 7/ 

TfoH^IL^ 

Operator         /ifh^ 

Time w //;& /T.M IPJ5 && ■tfZl Mi? 
Test Hour jb/»*' /£>*'*> /&m'r» /OM)*> /£>fliiO 7*'*; fSi»"^ 

Speed, RPM %/GO /<pö rföb m /fco nso W? 
Load, lb-ft .T/5-/ tt&£ tä? mi ms vi.$ \sm 
Fuel Flow, Ib/hr 9££> m JSlf Ho.$ 91. f /sz? %.i 
Exh. Opacity, % &e> £5X> 4.0- S.o 3.o o ,no 
TEMPERATURES, DEG. F 

Exhaust Cyl. 1 //ft llfl &3 iff m %tc /m 
Exhaust Cyl. 2 W? /A5f flo ni $& m /&* 
Exhaust Cyl. 3 Iffi t&o lol IV Syt i/&% ffl 
Exhaust Cyl. 4 /m /Ml %1 in s/f 3?Z ft* 
Exhaust Cyl. 5 'ML k#r W 7/7 s/o 3$5 /333 
Exhaust Cyl. 6 #*i //P W 655 ?p 337 '42 
Exhaust Common tf£& AV? %f IM S£>H 317 #?/ 
Water In tt£ in IW W /(■>! /*? /CO 
Water Out /J£> p& Hi i$? /6? /7Ö pö 

'  Oil Sump 3/f ß#3 ,<?# ty5 ü/e frt p>* 
; Fuel ?3 ?z s? ff f$ ?/ &> 

Inlet Air ff ?? n p'd 7? n fi>'X 
Wet Bulb &7 £$J S3-1 a./ £tf £33 £3.5 
Dry Bulb n^ &\o n$ ft.ö no ?3J 'tS7 

PRESSURES, PSIG 

Fuel Pump &.!> IU& rtf-0 1J.D 2-1-b /s.o J0SZ> 
I Oil Gallery s&t W tf. ft 57./ 6'f.o S?J &•/ 

LOW PRESSURES 

Intake Vac, in.water *.S + 3 i.i V,7 %1 f»° 35 
Exh. Comm., in.Water nD nS /£.& no rto vs 76.0 
Blowby, in.water & o O 0 O Ö ö 
Barometer, in.Hg n® n* M& nn tttä ^■$3 n.'fr 



CUMMINS NH220 LOG SHEET 
TEST HO.J_FUEL DATE^^ PAGE ?-£ 

Operator           Crli^^- 
Time                         J 

RSS j:^ 

Test Hour £>pi»~' /£>A1 »^ 

Speed, RPM tf°ö //c* 
Load, lb-ft S77-7 £63.1 
Fuel Flow, lb/hr &S.3 SS.o 
Exh. Opacity, % 37.P $dZ> .             * 

TEMPERATURES, DEC F 
\          ! 
:       ! 

Exhaust Cyl. 1 073 (&ft 
i 
i 

Exhaust Cyl. 2 Wf /o7% 
Exhaust Cyl. 3 Wl /06$ 
Exhaust Cyl. 4 W/7 /Ö& 
Exhaust Cyl. 5 VK5 //tf 
Exhaust Cyl. 6 tf& tf*3 
Exhaust Common >m /m 
Water In w jrt 
Water Out /70 no I 

1              I 

Oil Sump &>% ZöS 
Fuel V to i              j 

Inlet Air /oT- /6% 
Wet Bulb W$ £y.o 
Dry Bulb ffVr< 211 

PRESSURES, PSIG 

Fuel Pump v-v 7lo 
Oil Gallery &•& fsj   

LOW PRESSURES 
Intake Vac, in.water If n 
Exh. Comm., in.Water H5 ao 
Blowby, in.water ö & 

Barometer, in.Hg n& \?^i 



880418,114000 AL-16068-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 1182.8 ,434 639.32 ,241 
K2-Exhaust 2, F 1288.4 .443 698.01 .246 
K3-Exhaust 3, F 1292.1 ,485 700.07 .269 
K4-Exhaust 4, F 1240.4 .524 671.35 .291 
K5-Exhaust 5, F 1269.5 .753 687.52 .418 
K6-Exhaust 6, F 1198,2 ,678 647.88 .377 
K7-Exhaust Common, F 1304.5 .538 706.96 ,299 
Dry Bulb Temperature, F 79,601 .496 26.445 ,275 
Wet Bulb Temperature, F 62.065 .122 16.703 .068 
•J1-Water In, F 162.40 .098 72.444 .054 
J2-Water Out, F 169.87 .052 76.596 .029 
•.13-Oil Sump, F 218.82 ,624 103.79 .347 
J4-Fuel Inlet, F 93.701 .024 34.278 ,013 
■JS-Air After Filter, F 99,687 .064 37.604 .035 
•'6-Intake Manifold, F 100.92 .045 38.287 .025 
J7-Fuel Return, F 95.688 .095 35.382 .053 
Pi-Fuel, PSIG 134,88 1.549 930.00 10.682 
P2-Oil Gallery, PSIG 57.483 .087 396.33 .601 
P6-Ex Common, BH20G 24.629 ,105 6.129 .026 
K7-Air Aft Filt, "H20V 8.844 .331 2,201 .082 
P8-Blowby, "M20G .018 .035 .005 .009 
Pl1-Baro <Venfc>, "Hg ABS   28.832 .004 97,636 .013 
Speed, RPM 2100.2 2,940 2100.2 2.940 
Load, Lb-Ft 514.03 3.184 696.93 4.317 
Smoke, X 30.267 .749 30.267 .749 
t-uel Flow, Lb/Hr 94.312 .629 42.779 .285 
Horsepower 205.55 1,003 153.25 .748 
Corrected Horsepower 215.98 1,054 161.03 .786 
BSFC, lb/hp-hr ,459 .004 .279 .002 
Corrected BSFC .437 .004 .266 .002 
Kelative Humidity 36,603 .820 36.603 .820 
Reference Pressure, inHg   28.182 95.433 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load 
Fuel Flow ! 
Brake Power i 
BSFC : 
Indicated Power i 
Peak Pressure ; 
Peak Rate of Pressure Risei 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency ? 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency : 
Ignition Delay > 
Centroid Phasing s 
Centroid Magnitude s 
Sensitivity » 
Premixed/Diffusion Ratio : 

HH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.18 in-Hg 
2100 RPM 
514.0 lb-ft 
94.3   lb/hr 

205.52   bhp 
.459   lb^bhp-hr 

31.73   kwVcyl 
7.362   MPa 
759.8 kPa/deg 

298,1 Joules/deg 
3595.08 Joules 
75.7 'A 
38.2 •/. 
30.7 '/. 
7,4 degrees 

196.1 degrees 
59.85 J/degree 
27.7 degrees 

,26877 

FILE CM1766 



«tfU^l« . 1 1 3 1 iO HL-lt»UÖÖ-»- 1 HL-l^y^U-L NHÜ2U 6 
Kl-Exhaust 1, F 1168.4 .572 631,32 .313 
K2-Exhaust 2, F 1258.9 .352 681.63 . 196 
K3-Exhaust 3, F 1258.5 .495 681.41 .275 
K4-Exhaust 4, F 1225.3 .540 662.94 .300 
K5-Exhaust 5/ F 1266,5 .540 685.81 .300 
K6-Exhaust 6/ F 1139.1 1 .251 642.82 .695 
K7-Exhaust Common, F 1310.2 ,480 710,12 .266 
Dry Bulb Temperature, F 79.147 . 037 26.193 . 02 0 
Wet Bulb Temperature, F 61.556 .045 16.420 .025 
J1-Water In, F 161.66 . 196 72.035 . 109 
J2-Water Out, F 170.28 . 073 76.821 . 04 0 
•J3-011 Sump, F 225.26 . 137 107.37 .076 
J4-Fuel Inlet, F 92.364 . 029 33.536 . 016 
J5-Air After Filter, F 100.10 .084 37.831 . 047 
J6-Intake Manifold, F 100.90 .070 38.279 . 039 
•J7-Fuel Return, F 94.073 .025 34.485 . 014 
Pi-Fuel, PSIG 119.22 .890 822.01 6.134 
P2-0il Gallery, PSIG 55,131 .064 380.12 .439 
P6-Ex Common, "H20G 16.813 . 128 4.184 . 032 
P7-Air Aft Filt, "H20V 7.624 .327 1 .397 . 081 
P8-Blowby, "H20G .010 .032 .003 .003 
P11-Baro <Vent>, "Hg ABS 28,834 .005 97.644 . 015 
Speed, RPM 1802.3 3.3t4 18 02.3 3.314 
Load, Lb-Ft 556.85 3.091 754.99 4. 191 
Smoke, X 25.433 1 .485 25.433 1 .485 
Fuel Flow, Lb/Hr 85.248 .791 38,668 .359 
Horsepower 19t.09 1 .266 142.47 .944 
Corrected Horsepower 200.78 1 .330 149.69 .991 
BSFC, lb/hp-hr .446 . 005 .271 . 003 
Corrected BSFC .425 .005 .253 .003 
Relative Humidity 36.094 . 182 36.094 . 182 
Reference Prmssur^,    inHg 28,273 95.745 



HAVY HIGH SPEED DIESEL - 
Bore : 
Stroke : 
Displacement i 
Compression Ratio i 
Injection Timing : 
Crankangl« Offset i 
Reference Pressure   ; 
Speed t 
Load  t 
Fuel Flow i 
Brake Power J 
BSFC : 
Indicated Power 
Peak Pressure ! 
Peak Rate of Pressure Rises 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity ; 
Premixed/Diffusion Ratio s 

NH22 0G 
1 30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,27 in-Hg 
1802 RPM 
556.9 lb-ft 
85.2 lb/hr 

191.08 bhp 
.446 lb/bhp-hr 

28.29 
7.929 
929. 9 

366. 
3626 

FILE CN1768 

kwYcyl 
MPa 
kPac'deg 
3 Joules/deg 

Joules .89 
72.5 V. 
37,7 y. 
31.6 '/. 

7.3 degrees 
193.1 degrees 
61.84 J/degree 
24.9 degrees 

.29209 



960418.120116 AL-1606 J8-F i AL-12920-L NH; 220 6 
Kl-Exhaust 1, F 815.07 1 .796 435.04 .998 
K2-Exhaust 2, F 917.83 22 .421 492.13 12 .456 
K3-Exhaust 3, F 904.71 1 .666 484.84 .926 
K4-Exhaust 4, F 866.43 1 .878 463.57 1 . 044 
K5-Exhaust 5, F 860.56 1 .962 460.31 1 .090 
K6-Exhaust 6,   F 824.50 2 .330 440.28 1 .295 
K7-Exhaust Common/ F 872.40 1 . 98! 466.89 1 . 1 01 
Dry Bulb Temperature, F 79.560 .058 26.422 . 032 
Wet Bulb Temperature, F 61.498 .051 16,388 .029 
J1-Water In, F 163.47 .099 73.038 . 055 
J2-«ater Out, F 168.16 . 098 75.645 . 055 
J3-0il Sump, F 221 , 11 . 151 105.06 .084 
J4-Fuel Inlet, F 89.547 . 159 31.971 .088 
J5-Air After Filter, F 98.483 .044 36.935 .024 
■J6-Intake Manifold, F 99.172 .046 37.318 . 026 
J7-Fuel Return, F 89.188 . 181 31.771 . 101 
Pf-Fuel, PSIG 55.257 .408 38 0.98 2 .816 
P2-0il Gallery, PSIG 56.056 .082 386.49 .566 
P6-Ex Common, "H20G 12.435 .094 3.094 . 023 
P7-Air Aft Filt, "H20V 8. 076 .306 2.010 .076 
P8-Blowby, "H20G .024 .049 . 006 . 012 
PI1-Baro <Vent>, "Hg ABS 28.83 0 . 003 97.629 .01 0 
Speed, RPM 1802.1 3 .758 1802. J 3 .758 
Load, Lb-Ft 366.00 4, . 102 496.23 5 .562 
Smoke, '/. 7.111 i , 101 7.111 . 101 
Fuel Flow, Lb/Hr 52.092 i ,665 23.628 ,302 
Horsepower 125.59 1., ,548 93.636 1 . 154 
Corrected Horsepower 131.76 1 , ,624 98.233 1 ,21 1 
BSFC, lb/hp-hr .415 i ,006 .252 , 0 03 
Corrected BSFC .395 i ,005 .241 i , 003 
Relative Humidity 35.002 ( , Wi 35.002 , 171 
Reference Pressure,    inHg 28.236 95.618 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CM 177 0 
Bore ! 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure t 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio i 

130,2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
28,24 in-Hg 
1802 RPM 
366.0 lb-ft 
52,1 lb/hr 
125,53 bhp 
.415 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
3 Joules^'deg 

■Joules 

18.99 
6.153 
489.7 

200 
2434.16 
79.6 V. 
41.4 V. 
34. 0 V. 
12.7 degrees 
194.5 degrees 
40.19 J/degree 
20.8 degrees 

.61084 



880418.121100 AL-16088-F i AL-12920-L NH; 220 6 
Kt -Exhaust- 1, F 682.52 1 .023 361.40 .569 
K2-Exhaust 2, F 779.49 .909 415,27 .505 
K3-Exhaust 3, F 770.07 1 . 160 410,04 .645 
K4-Exhaust 4, F 726.81 .472 386.00 .262 
K5-Exhaust 5, F 713.20 .851 378.44 .473 
K6-Exh»ust 6, F 653.80 ,726 345.44 .403 
K7-Exhaust Common/ F 713.95 .470 378.86 .261 
bry   Bulb Temperature, F 80.878 . 055 27.155 . 030 
Wet Bulb Temperature, F 62,191 . 020 16.773 .011 
J1-Water In, F 164.72 .087 73.734 . 048 
o2-Water Out, F 166.04 .037 75.578 . 021 
•J3-0il Sump, F 216.33 .111 102.41 . 062 
J4-Fuel Inlet, F 88.891 .047 31 .606 .026 
J5-Air After Filter, F 102.14 . 083 38,966 . 046 
•J6-Intake Manifold, F 104,68 .049 40.379 . 027 
J7-Fuel Return, F 88.407 . 117 31,337 . 065 
P1-Fuel, PSIG 38.944 . 154 268.51 1 . 063 
P2-0il Gallery, PSIG 57.322 . 092 395.22 .636 
P6-Ex Common, "H20G 11.049 . 106 2.749 . 026 
P7-Air Aft Filt, "H20V 7.937 .443 1 .975 .110 
P8-Blowby, "H20G -.003 . 035 -.001 . 009 
P11-Baro <Vent>, "Hg ABS 28.829 . 003 97.626 .009 
Speed, RPM 1801.4 3 . 169 1801.4 3. 169 
Load, Lb-Ft 272.61 4 . 164 369.60 5.646 
Smoke, '/. 6.506 1 ,434 6.506 1 .434 
Fuel Flow, Lb/Hr 41.622 1 .421 18.879 .644 
Horsepower 93,503 1 .546 69.714 1 . 153 
Corrected Horsepower 98.441 1 ,628 73.395 1 .214 
BSFC, lb/hp-hr .445 .016 .271 .010 
Corrected BSFC .423 .015 .257 . 009 
Relative Humidity 34.170 i , 140 34.170 . 140 
Reference Pressure, inHg 28.245 95.649 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1772 
Bore i 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing s 
Crankangle Offset i 
Reference Pressure s 
Speed ; 
Load  : 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio ; 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,25 in-Hg 
1801 RPM 
272.6 lb-ft 
41.6 lb/hr 
93.48 bhp 
.445 lb/bhp-hr 

kwVcyl 
MPa 
kPa^-'deg 
0 Joulesz-'deg 

Joules 

14.64 
5.596 
343.3 

153 
1879 
77. 0 

51 
•/. 
V. 39.9 

31.7 V. 
14.6 degrees 
194.7 degrees 
35,54 J/degree 
19.1 degrees 

.76466 



880418.122112 AL-16088-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 487.46 .58? 253.03 .326 
K2-Exhaust 2, F 559.30 .298 292.95 .166 
K3-Exhaust 3, F 546.81 .376 286.01 .209 
K4-Exhaust 4, F 513.60 .815 267.56 .453 
K5-Exh»ust 5, F 510.42 .461 265.79 ,256 
K6-Exhaust 6, F 469.62 .508 243,12 .282 
K7-Exhaust Common, F 505.66 .615 263,14 .342 
Dry Bulb Temperature, F 81.153 .070 27.307 .039 
Wet Bulb Temperature, F 62.314 .058 16.841 .032 
J1-Water In, F 167.07 .055 75,041 ,030 
•J2-Water Out, F 168.73 .061 75.960 .034 
J3-0il Sump, F 210.27 .181 99,037 ,101 
J4-Fuel Inlet, F 88.710 .023 31.506 .013 
J5-Air After Filter, F 99.346 .126 37.415 .070 
■J6-Intake Manifold, F 100.77 .111 38.204 ,061 
J7-Fuel Return, F 86.939 .091 30.522 .051 
Pi-Fuel, PSIG 20.458 .089 141.05 .611 
P2-0il Gallery, PSIG 58,048 .035 400.23 .242 
P6-Ex Common, "H20G 8.062 .051 2.006 .013 
P7-Air Aft Filt, "H20V 8.250 .418 2.053 .104 
P8-Blowby, "H20G .017 .038 .004 .009 
Pll-Baro <Vent>, "Hg ABS 28.829 .004 97.626 .014 
Speed, RPM 1801.1 2.89? 1801.1 2.89? 
Load, Lb-Ft 130.27 3.540 176.62 4.800 
Smoke, 'A 3.199 .139 3.199 .139 
Fuel Flow, Lb/Hr 24.354 .254 11.04? .115 
Horsepower 44.673 1.250 33.308 .932 
Corrected Horsepower 46.91? 1,312 34.980 .978 
BSFC, lb/hp-hr .546 .015 .332 .009 
Corrected BSFC .519 .0t5 .316 .009 
Relative Humidity 33,942 .128 33.942 .128 
Reference Pressure, inHg 28,222 95.571 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE : CN1774 
Bore i 
Stroke i 
Displacement t 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure s 
Speed < 
Load  : 
Fuel Flow i 
Brake Power s 
BSFC ! 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate s 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.22 in-Hg 
1801 RPM 
130.3 lb-ft 
24.4   lb/hr 
44.68   bhp 
.546   lb/bhp-hr 
8.42   kwVcyl 

4.727 MPa 
2 02.0 kPa/deg 

114.3 Joules/deg 
1129.70 Joules 
78.9 V. 
39.2 '/. 
25.8 V. 
17.0 degrees 
195.4 degrees 
29.04 J^degree 
17.4 degrees 

.97904 



880418,122924 AL-16088-F AL-12920-L NH220 6 
Kl-Exhaust 1, F 357,17 .902 180,65 .501 
K2-Exhaust 2, F 399.50 ,492 204.16 ,274 
K3-Exhaust 3, F 411.75 .493 210,97 .274 
K4-Exnaust 4, F 395.27 1,201 201,82 .667 
K5-Exhaust 5, F 387.28 ,957 197.38 .532 
K6-Exhaust 6, F 337.40 .827 169,67 .459 
K7-Exhaust Common, F 380.75 1.150 193.75 .639 
Dry  Bulb Temperature, F 81.007 .146 27,226 .081 
Wet Bulb Temperature, F 62.275 .112 16,819 .062 
J1-Water In, F 168,71 .151 75.952 .084 
J2-Water Out, F 169,44 .122 76.358 .068 
J3-0il Sump, F 207,85 .108 97.694 .060 
J4-Fuel Inlet, F 87.935 .093 31,075 ,052 
,15-Air After Filter, F 98.651 .028 37.028 .016 
J6-Intake Hanifold, F 100.48 .036 38.044 .020 
J7-Fuel Return, F 84.640 .119 29.245 .066 
Pi-Fuel, PSIG 10,959 .059 75.560 ,406 
P2-0il Gallery, PSIG 58.508 .027 403,40 .186 
P6-Ex Common, "H20G 5,794 .058 1.442 ,014 
P7-Air Aft Filt, "H20V 8.237 .387 2.050 .096 
P8-Blowby, "M20G -.013 .035 -.003 .009 
Pll-Baro (Vent), "Hg ABS   28.826 .004 97.617 .015 
Speed, RPM 1800.2 3.472 1800.2 3,472 
Load, Lb-Ft 48.024 3.092 65.111 4.192 
Smoke, ?i .184 ,051 .184 .051 
Fuel Flow, Lb/Hr 15.112 .135 6.855 .061 
Horsepower 16.460 1.039 12.272 .774 
Corrected Horsepower 17.278 1,090 12.882 .813 
BSFC, lb/hp-hr ,921 .056 ,560 .034 
Corrected BSFC .878 ,054 .534 .033 
Relative Humidity 34.139 ,220 34.139 .220 
Reference Pressure, inHg.   28.220 95.565 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CN1776 
Bore : 
Stroke ; 
Displacement i 
Compression Ratio s 
Injection Timing 
Crankangle Offset t 
Reference Pressure s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power s 
SSFC i 
Indicated Power i 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing t 
Centroid Magnitude : 
'Sensitivity i 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to I 
19 BTDC 

181.0 degrees 
28.22 in-Hg 
1800 RPM 
48.0 lb-ft 
15.1 lb/hr 
16.46 bhp 
.918 lb/bhp-hr 
4.52 kwVcyl 

4,130 MPa 
1 05.2 kPa/deg 

74.8 Joules/deg 
672.704 Joules 
75.8 X 
34.0 V. 
15.4 V. 
17.5 degrees 
195.0 degrees 
19.91 J/degree 
16,5 degrees 
1.05966 



H80418.124611 AL-160« J8-F i &L-12920-L NH; 220 b 
Kl-Exhaust 1, F 1137.9 1 ,211 614.33 ,673 
K2-Exhaust 2, F 1209.9 1 .347 654.38 .748 
K3-Exhaust 3, F 1198.4 1 .690 647,99 .939 
K4-Exhaust 4, F 1167.0 .685 630.53 .380 
K5-Exhaust 5, F 1234.3 1 .755 667.92 .975 
K6-Exhaust 6, F 1158,5 ,507 625.85 ,282 
K'7-Exhaust Common, F 1291.0 .650 699.47 .361 
Dry Bulb Temperature, F 81.217 .077 27.343 .043 
Wet Bulb Temperature, F 62.279 .093 16.822 .052 
•J1-Water In, F 159.91 .056 71.062 .031 
J2-Water Out, F 169.39 . 057 76.328 . 032 
J3-0Ü Sump, F 208,91 . 099 98.232 ,055 
J4-Fuel Inlet, F 9 0.494 . 134 32.496 .074 
J5-Air After Filter, F 102.34 .066 39.076 .037 
J6-Intake Manifold, F 104.39 .048 40.216 .027 
•J?-Fuel Return, F 90.245 .046 32.358 .026 
P!-Fuel, PSIG 1 01 .94 1 .500 702.34 10.339 
P2-0il Gallery, PSIG 55.678 .022 383.39 .151 
P6-Ex Common, "H20G 12.758 .092 3.175 .023 
P7-Air Aft Filt, "H20V 6.770 .200 1 .635 .050 
P8-Blowby, "H20G .009 .025 .002 .006 
Pll-Baro <Vent>, BHg ABS 28.818 .003 97.589 .009 
Speed. RPM 1501.1 3 .235 1501 . 1 3.235 
Load, Lb-Ft 573.41 2 .369 777.44 3.212 
Smoke, X 28.858 2 .056 28.858 2. 056 
Fuel Flow, Lb/Hr 75.984 .780 34.466 .354 
Horsepower 163.89 .965 122.19 .720 
Corrected Horsepower 172.64 1 . 017 128.71 .758 
BSFC, lb/hp-hr .464 . 004 .282 . 0 03 
Corrected BSFC .440 .004 .268 . 003 
Relative Humidity 33.716 .239 33.716 .239 
Reference Pressure, i nHg 28.320 95.903 



HAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG 
Bore : 
Stroke i 
Displacement : 
Compression Ratio : 
Injection Timing s 
Crankangle Offset s 
Reference Pressure : 
Speed i 
Load  i 
Fuel Flow i 
Brake Power J 

BSFC i 
Indicated Power ; 
Peak Pressure 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

FILE •. CN177S 
130,2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

131 . 0 degrees 
28.32 in-Hg 
1501 RPM 
573.4 lb-ft 
76. 0 lb/hr 
163,88 bhp 
.464 lb/bhp-hr 

24.42 kwVcyl 
8.509 MPa 
1 107. kPac'deg 
443 ,8 Joules/deg 

3702.81 Joules 
69.2 •/. 
36,5 ? / 
30.4 :-: 
6 . 6 degrees 
190.4 degrees 
71 ,24 J/degree 
22.9 degrees 

.28689 



880418.125512 AL-16088-F i &L-12920-L NH; 220 6 
Kl-Exhaust 1, F 1094.6 1 .533 590,34 .852 
K2-Exhaust 2, F 1149.0 .688 620,56 .382 
K'3-Exhaust 3, F 1138.3 1 . 031 614.63 .573 
K4-Exhaust 4, F 1115.8 .949 602.12 .527 
k5-Exhaust 5, F 1180.2 1 .038 637.91 .576 
K6-Exhaust 6, F 1120.4 .770 604.68 .428 
K7-Exhaust Common, F 1232.4 1 .615 666.98 .897 
Dry Bulb Temperature F 82.245 .267 27.914 . 148 
Wet Bulb Temperature, F 62.979 .036 17.211 ,020 
dl-Uater In, F 159.50 . 1 16 70.833 . 065 
J2-Water Out, F 170.09 .082 76.715 . 045 
J3-0il Sump, F 208.08 . 144 97.820 .080 
J4-Fuel Inlet, F 91.228 .044 32.904 .024 
J5-Air After Filter, F 102.64 .033 39.245 .018 
J6-Intake Manifold, F 104.42 .088 40.234 .049 
J?-Fuel Return, F 92.036 ,071 33.353 . 039 
Pi-Fuel, PSIG 89.487 .722 616.99 4.979 
P2-ÜÜ Gallery, PSIG 52.185 ,019 359.80 . 134 
P6-Ex Common, "H20G 11.294 . 088 2.810 . 022 
P7-Air Aft Filt, "H20V 6.223 .270 1 .549 . 067 
P8-Blowby, "H20G . 020 . 046 .005 . 01 1 
Pll-Baro <Vcnt>, "Hg ABS 28.814 . 003 97.574 . 010 
Speed, RPM 1299.8 2 .416 1299.8 2.416 
Load, Lb-Ft 574,59 2 .467 779.04 3.344 
Smoke, '/. 34.887 2 . 031 34.887 2. 031 
Fuel Flow, Lb/Hr 66.395 .830 30,116 .377 
Horsepower 142.21 .654 106.03 .488 
Corrected Horsepower 149.92 .689 111.77 .514 
BSFC, lb/hp-hr .467 . 006 .284 . 004 
Corrected BSFC .443 . 006 .269 . 004 
Relative Humidity 33.561 .556 33.561 .556 
Reference Pressure, inHg 28.356 96.024 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G                        FILE i CN173G 
Bore ! 130,2 mm 
Stroke t 152.4 mm 
Displacement i 12169.7 cc 
Compression Ratio \ 15,5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset ! 191,Ö degrees 
Reference Pressure i 28.36 in-Hg 
Speed ; 1300 RPM 
Load  i 574.6 lb-ft 
Fuel Flow { 66.4 lb/hr 
fctrake Power : 142.23 bhp 
BSFC : .467 lb/bhp-hr 
Indicated Power : 2 0.93 kWVcyl 
Peak Pressure : 8,797 MPa 
Peak Rate of Pressure Rise; 1178, kPa/deg 
Peak Heat Release Rate i 487.6 Joules/deg 
Cumulative Heat Release i 3600.23 Joules 
Apparent Combustion Efficiency s 66.7 '/. 
Indicated Thermal Efficiency ; 35.8 V. 
Brake Thermal Efficiency i             30,2 V. 
Ignition Delay f 5.7 degrees 
Centroid Phasing s 187.5 degrees 
Centroid Magnitude ; 81,55 -Vdegree 
Sensitivity s 20,8 degrees 
Premixed/Diffusion Ratio >               .27655 



880418.130343 AL-16086-F AL-12920-L NH220 6 
KJ-Exhaust 1, F 1047.3 .699 564.08 .388 
K2-Exhaust 2, F 1072-6 .619 578,11 .344 
K3-Exhaust 3, F 1068,6 ,953 575.92 .530 
K4-Exhaust 4, F 1036,9 .311 558.26 .451 
K5-Exhaust 5, F 1105.8 .627 596.57 .348 
K6-Exhaust 6, F 1063.0 .275 572.78 ,153 
K7-Exhaust Common, F 1140.3 .443 615,74 .246 
Dry Bulb Temperature, F 82.511 .105 28.062 .058 
Wet Bulb Temperature, F 63.008 ,042 17,226 .024 
J1-Water In, F 158.54 ,095 70.298 .053 
•J2-water Out, F 169,70 .064 76.500 ,036 
•J3-0il Sump, F 205.81 .140 96.559 ,078 
J4-Fuel Inlet, F 90.214 ,092 32.341 .051 
,15-Air After Filter, F 101.90 .027 38.836 .015 
J6-Intake Manifold, F 103.55 .046 39.751 .026 
J7-Fuel Return, F 91.082 .084 32.323 .047 
Pi-Fuel, PSIG 70.639 .694 487.04 4.786 
P2-0il Gallery, PSIG 46,234 .069 318.77 .479 
P6-Ex Common, "H20G 9.584 .060 2.335 .015 
P7-Air Aft Filt, "H20V 5.447 .147 1.356 .037 
PS-Blowby, "H20G .013 .031 ,003 .008 
P11-Baro <Vent>, "Hg ABS   28.813 .002 97.571 .007 
Speed, RPM 1098.6 .923 1098,6 .923 
Load, Lb-Ft 562.15 2.766 762.16 3.750 
Smoke, X 26,083 1.303 26.083 1.303 
Fuel Flow, Lb/Hr 55.162 .663 25.021 .301 
Horsepower 117.59 .552 87.674 .411 
Corrected Horsepower 123.88 ,581 92.362 .433 
BSFC, lb/hp-hr .469 .007 .285 .004 
Corrected BSFC .445 .006 .271 .004 
Relative Humidity 33,094 .255 33.094 .255 
Reference Pressure, inHg   28.412 96.215 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G                        FILE ; CN17S2 
Bor« ! 130.2 mm 
Stroke i 152,4 mm 
Displacement ; 12169.7 cc 
Compression Ratio i 15.5 to 1 
Injection Timing i 19 BTDC 
Crankangle Offset s 181.0 degrees 
Reference Pressure i 28,41 in-Hg 
Speed : 1099 RPM 
Load  : 562,2 lb-ft 
Fuel Flow i 55,2 lb/hr 
Brake Power ; 117.64 bhp 
BSFC ! ,469 lb/bhp-hr 
Indicated Power : 17.45 kwVcyl 
Peak Pressure i 8.926 MPa 
Peak Rate of Pressure Rise! 1145. kPa/deg 
Peak Heat Release Rate ; 477.8 Joules/deg 
Cumulative Heat Release ; 3509.28 Joules 
Apparent Combustion Efficiency s 66. 1 'A 
Indicated Thermal Efficiency s 35.9 V. 
Brake Thermal Efficiency (            30.1 Y. 
Ignition Delay i 4.9 degrees 
Centroid Phasing : 186.2 degrees 
Centroid Magnitude s 81.19 J/degree 
Sensitivity i 20.3 degrees 
Premixed/Diffusion Ratio i              ,24043 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI) 
Engine   Type:    Cummins   NH220G        Engine   Tester:      ^>y 

Test   Fuel:   rWti V/J U 1fl Date:    lj~?d>-f 

Step Initials 

2. 

3. 

4. 6.1.S 

16. 

17. 

lb, 

19, 

20, 

21. 

22, 

5. 

b. 

7. /r.lJ. 
8. /U.A 
9. A,LJ 
10. t't-4 
11. Cr.lJ 

12. 

13. (r-.lJ 
14. (L.I.J0 
15. Cr.L/> 

AX?, 

fr-i-A 
&M 

Test Procedure 

Flush fuel system with BF-2 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhau^r back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressur 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system ^xthffoW/JU^7  test fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

Flush fuel system with BF-2 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 
rated speed. 

Compute corrected power levels and maximum cylinder pressur 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush fuel system with j/b 1?/J/?c/f7test fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 7 7+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: 7~/^ff///7^f7     Date:  H'^O'^^ 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #      RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 

SSL 

ML 

wins 

<ZA>/7$? 

W?i 
6W\ 

tp/7f° 
dJu/7?^ 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend:  TföH/U/JWZY 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack m 6/U/79S cm?9 
1800 Full-Rack m 6A>/7?S &/U/7J6 
1800 133 3K 6/Ü/717 c/ü/vn 
1800 98 3°f7 LM791 Z/U/2ÖO 

1800 48 3rt fip/fcl M/to2. 
1800 13 3?? 6V/9AX CV/töf 
1500 Full-Rack Hoö (LPIWS t A>/$ö6 
1300 Full-Rack Hol C/JIH07 C/u/ $6 $ 
1100 Full-Rack Hök Mtiof 6/Üf <$/£? 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: rfOWfl0*81 Date: ^-2d)~$l} 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check. - BF-2 Fuel Only 

Speed  Run //  RAW File  AVG File 

2100   Ij03 6AJ/?/{ C/V/f/Z 

1800 

1500 

1300 

1100 
dML 6/7 IM1I3. 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend:   ffOW/WV 
Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack </£>$ L/üiUl tMM.'Z- 
1800 Full-Rack Y*r (Lwm ZP/H21 
1800 133 wo <WStf Z/u/12-C 
1800 98 1/1 rf/f/^7 OU/M2 
1800 48 1/Z tptn°i d/Üf^ 

1800 13 Htt &m3t &Wfä<7~ 
1500 Full-Rack itl miss £/ot$3H 
1300 Full-Rack "iß <?AJ/$3S S/J/936 
1100 Full-Rack Hll, a/oim cvtttf 



CUMMINS NH220 LOG SHEET 

TEST NO.J_FUEL DATE^^PAGE_Z1 
ßfs>HV3ll^f 

°Perotor \nt tg^ 
Time f;oc> Kl£_ m. mi im. 
Test Hour HS*'*» /S'hn^/P'*^ /£>f»»J /0/tio 
Speed, RPM am. LmL J&°_ /&>Q /f&> 
Load, lb-ft mis&>7 mz.mz mi 
Fuel Row, Ib/hr nt #a° ?/* »es: 6 J2i 
Exh. Opacity, % £££ ZZ^ ££ 0?.S /w 
TEMPERATURES, DEC F 
Exhaust Cyl. 1 //?3 im im. ii%_ 1031. 
Exhaust Cyl. 2 im an >ML U3JL m2- 
Exhaust Cyl. 3 >ma. ms. /23V im mL 
Exhaust Cyl. 4 ,mi LML m_ itSL fPVo 
Exhaust Cyl. 5 '37/ ptliM/ U/7 //3i 
Exhaust Cyl. 6 lüL iirjt/te im /&!_ 
Exhaust Common >m. iza® wo /sex //ts 
Water In KP. HL /$■$ MLL i£l 
Water Out äL äL M9  /a t?o 
ON Sump 2ÜL 22l_ 2iZL 2&Z Qö3 
Fuel <fD 2l n fl_ n 

i Inlet Air ü n. n_ n £$_ 
Wet Bulb iH.1 <SJ> ASJ, £LL tül. 
Dry Bulb lid- 2LL 7L( 7/.Q nz 
PRESSURES, PSIG 
Fuel Pump mo_ m® M*o f&D 7/.Q 
Oil Gallery SU 5S& m^ 5A5 m. 
LOW PRESSURES 

IT IK Intake Vac, in.water £1 "7T aj. 
Exh. Comm., in.Water      Qyo 10.0 JLQ_ llJL IM_ 
Blowby, in.water 0 D O Ö 

Barometer, in.Hg MA $%■% mik Huwt.% 



980420.090211 AL-17355-F AL-1292Ö-L HH220 ? 
Kl-Exhaust \,   F 1192,5 ,803 644,71 ,446 
K2-Exhaust 2, F 1292.3 .585 700.18 .325 
K3-Exhaust 3, F 1289.5 ,272 698.61 .151 
K4-Exhaust 4. F 1243.2 .459 672,91 ,255 
K5-Exhaust 5, F 1270.0 .473 687.76 .263 
K6-Exhaust 6, F 1192.5 .663 644.71 .368 
K7-Exhaust Common, F 1302.8 .376 706.0! .209 
Dry Bulb Temperature, F 73.372 ,508 22.985 ,282 
Wet Bulb Temperature, F 63.461 ,063 17.478 .035 
Jl-Water In, F 162.58 .071 72.542 .040 
J2-Water Out, F 169.36 .050 76,309 .028 
J3-0il Sump, F 218,06 .421 103.37 ,234 
J4-Fuel Inlet, F 90.236 .077 32.353 .043 
J5-Air After Filter, F 98.790 .037 37,106 ,021 
J6-Intake Manifold, F 103.40 .024 39,669 .014 
J7-Fuel Return, F 94.579 .069 34.766 .038 
Pi-Fuel, PSIG 131.75 1,578 903.38 10,882 
P2-0il Gallery, PSIG 57,611 .065 397.21 .447 
P6-Ex Common, ,,H20G 27.242 ,106 6,779 ,026 
P7-Air Aft Filt, "H20V 5.618 .357 1.398 .083 
P8-Blowby, "H20G .0t4 .047 ,003 .012 
PH-Baro <Vent), "Hg ABS   28.952 .003 98.043 ,011 
Speed, RPM 2098.2 2.878 2098,2 2.378 
Load, Lb-Ft 490.02 2.819 664.38 3.822 
Smoke, '/. 22.713 .262 22.713 .262 
Fuel Flow, Lb/Hr 87.183 .275 39.545 .125 
Horsepower 195.77 1,174 145.96 .875 
Corrected Horsepower 205.47 1.232 153.19 .919 
BSFC, lb/hp-hr .445 .003 .271 .002 
Corrected BSFC .424 .002 .258 .002 
Relative Humidity 58,245 1.534 58.245 1.534 
Reference Pressure, inHg   28.539 96,643 



HAVY HIGH SPEED DIESEL - CUMMINS NH220G 
Bore i 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crank angle Offset : 
Reference Pressure : 
Speed ; 
Load  i 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

FILE ; CH17S4 
130.2 mm 
152.4 mm 
12169, ,7 cc 
15.5 to 1 
19 BTDC 

181 .0 degrees 
29.54 in-Hg 
2098 RPM 
490.0 lb-f.t 
87.2 Ib/hr 
195.74 bhp 
.445 lb/bhp-hr 

30.50 kwYcyl 
7.238 MPa 
515.2 kPa/deg 

181 . 4 Joules/deg 
3476.94 Joules 
77.2 '/. 
38.7 J 
30.9 >, i 
4.4 degrees 
196,0 degrees 
36. 06 J/degree 
30.6 c legrees 

.14383 



880420,091300 AL-17355-F AL-12920-L HH220 
Kl-Exhaust 1, F 1188.9 .539 642.75 .300 
K2-Exhaust 2, F 1273.5 1 .291 689.71 .717 
K3-Exhaust 3, F 1277.5 .990 691.94 .55 0 
K4-Exhaust 4, F 1240.0 . 187 671 . 13 . 1 04 
K5-Exhaust 5, F 1283,0 .805 694.99 .447 
K6-Exhaust 6, F 1189.4 .566 643.01 .314 
K7-Exhaust Common, F 1319.8 .743 715.44 .413 
Dry Bulb Temperature, F 74.819 .735 23.788 .408 
Wet Bulb Temperature, F 64.288 . 172 17.938 . 096 
Jt-Uatcr In, F 161.61 . 105 72.003 . 058 
J2-Water Out, F 169.45 . 078 76.359 . 043 
J3-0il Sump, F 223.63 . 189 106.46 . 1 05 
J4-Fuel Inlet, F 92,371 . 027 33.539 . 015 
J5-Air After Filter, F 98.023 . 107 36.679 . 059 
J6-Intake Manifold, F 101.81 . 136 38.785 . 076 
J7-Fuel Return, F 95.841 . 042 35.467 . 024 
Pi-Fuel, PSIG 118.12 .737 814.38 5.427 
P2-0il Gallery, PSIG 55.616 . 074 383.46 ,509 
P6-Ex Common, "H20G 19.832 .235 4.935 . 058 
P7-Air Aft Filt, "H20V 4.307 .395 1 .072 .098 
P8-Blowby, "H20G . 01 0 . 047 .002 . 012 
Pll-Baro <Vent), "Hg ABS 28.956 . 004 98.054 . 014 
Speed, RPM 1800.1 2.427 1800.1 2.427 
Load, Lb-Ft 536.00 2.444 726.72 3.313 
Smoke, V. 18.T72 .428 18.172 .428 
Fuel Flow, Lb/Hr 80.087 . 189 36.327 . 086 
Horsepower 183.71 1 . 016 136.97 .758 
Corrected Horsepower 192.73 1 . 066 143,69 .795 
BSFC, lb/hp-hr .436 .003 ■ 265 . 002 
Corrected BSFC .416 .003 .253 ■ 002 
Relative Humidity 56.715 1 .904 56.715 1 .904 
Reference Pressure, inHg 28.639 96.982 



NAVY HIGH SPEED DIESEL - CUMMINS NH22QG FILE CHI 786 
Bore : 
'Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load i 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
13 BTDC 

181.0 degrees 
28.64 in-Hg 
1800 RPM 
536.0 lb-ft 
80,1 lb/hr 
183.70 bhp 

.436   lb/bhp-hr 
27.52  kwYcyl 
7.744  MPa 
578.3 kPa/deg 

210.4   Joules/deg 
3599.78 Joules 
74.6 "/. 
38.0 Ji 
31 .6 •/. 
3.8 degrees 
194.0 degrees 
38.80 J/degree 
29.2 degrees 

.12975 



880420.092418 AL-1P35S-F AL-12920-L NH220 7 
Kl-Exhaust 1, F 1173.3 .629 634.Ü8 .35 0 
K2-Exhaust 2. F 1239.0 .756 670.54 .420 
K3-Exhaust 3, F 1236.1 .488 66e.93 .271 
K4-Exhaust 4, F 1197.1 .520 647.29 .289 
K5-Exhaust 5, F 1259,2 .318 681.78 ,177 
K6-Exhaust 6, F 1161.1 .608 627.26 .338 
K7-Exhaust Common, F 1308.8 .302 709.34 .168 
Dry   Bulb Temperature, F 74.216 .280 23.453 .156 
Wet Bulb Temperature, F 64.315 ,194 17.953 .108 
J1-Water In, F 159.95 .153 71.081 .085 
J2-Water Out, F 169.27 .076 76,262 .042 
J3-0il Sump, F 216,50 .151 102.50 .084 
J4-Fuel Inlet, F 89.399 .057 31,888 .032 
•J5-Air After Filter, F 98.742 ,063 37.079 .035 
J6-Intake Manifold, F 102.72 .040 39.291 ,022 
J7-Fuel Return, F 91.503 .044 33.057 .024 
Pi-Fuel, PSIG 102.15 .700 704.30 4.824 
P2-0il Gallery, PSIG 54.527 .040 375.95 .274 
P6-Ex Common, "H20G 16.136 .122 4.015 .030 
P7-Air Aft Filt, "H20V 3.001 .264 .747 .066 
P8-Blowby, "H20G -.006 .017 -.002 .004 
P11-Baro <Vent), "Hg ABS   28.964 .001 98,083 .005 
Speed, RPM 1502.0 2.218 1502.0 2.218 
Load, Lb-Ft 571.81 2.728 775.26 3.698 
Smoke, '/. 16.659 .720 16,659 .720 
Fuel Flow, Lb/Hr 71.622 .151 32.487 .068 
Horsepower 163.53 .714 121.92 .532 
Corrected Horsepower 171.66 .749 127.98 .559 
BSFC, lb/hp-hr .438 .002 .266 .001 
Corrected BSFC .417 .002 .254 .001 
Relative Humidity 58,708 .524 58.708 .524 
Reference Pressure, inHg   28.743 97.335 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CM 1783 
Bore ; 
Stroke : 
Displacement ; 
Compression Ratio i 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure i 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC .' 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio ; 

130.2 mm 
t52.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
23.74 in-Hg 
1502 RPM 
571.8 lb-ft 
71.6 lb/br 
163.53 bhp 

.433   lb/bhp-hr 
24.41   kWYcyl 
8.518  MPa 
753.3 kPaAJeg 

296.9   Joules/deg 
3714.12 Joules 
71 .9 '/. 
37,7 X 
31 .4 y. 
2.5 degrees 
190.0 degrees 
47.28 J/degree 
26.5 degrees 

.09246 



886420.093357 AL-17355-F AL-12920-L NH220 7 
Kl-Exhaust 1, F 1145,8 ,696 613,77 .386 
K2-Exhaust 2, F 1188,9 1.039 642.72 .577 
K3-Exhaust 3, F 1180,3 .692 637.95 .385 
K4-Exhaust 4, F 1152,3 ,565 622.39 .314 
K5-Exhaust 5, F 1215.4 ,683 657,42 .380 
K6-Exhaust 6, F 1133,5 1.021 611.95 ,567 
K7-Exhaust CoMon, F 1281.5 1.129 694.16 .627 
Dry Bulb Temperature, F 74.029 .876 23.350 .486 
Wet Bulb Temperature, F 64.466 .273 18.037 .152 
J1-Water In, F 159.24 .061 70.690 .034 
J2-Water Out, F 169,41 .080 76.340 ,045 
J3-0Ü Sump, F 208.21 .440 97.893 .245 
J4-Fuel Inlet, F 88.503 .072 31,391 .040 
J5-Air After Filter, F 97.766 .061 36.537 .034 
•J6-Intake Manifold, F 101.67 .053 38.704 .030 
J7-Fuel Return, F 90.096 .063 32.276 .035 
Pl-Fuel, PSIG 88,678 .839 611.41 5.788 
P2-0il Gallery, PSIG 51.934 .048 358.07 .331 
P6-Ex Common, »H20G 15.426 .053 3.839 .013 
P7-Air Aft Filt, "H20V 2.329 .194 .530 .048 
P8-Blowby, "M20G -.015 ,044 -.004 .011 
P11-Baro <Vent), "Hg ABS   28.964 ,003 98.085 .009 
Speed, RPM 1300.0 2.696 1300.0 2.696 
Load, Lb-Ft 581.94 1.950 789.01 2.644 
Smoke, '/. 23.300 .698 23.300 .693 
Fuel Flow, Lb/Hr 63.943 .243 29.004 .110 
Horsepower 144.04 .655 107.39 .488 
Corrected Horsepower 151.11 .687 112.66 .512 
BSFC, lb/hp-hr .444 .003 .270 .002 
Corrected BSFC .423 .003 .257 .002 
Relative Humidity 59.913 1.867 59.913 1.367 
Reference Pressure, inHg   28.793 97.505 



HAW HIGH SPEED DIESEL - CUMMIHS NH220G FILE CM179 0 
Bore : 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure  Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio ; 

)30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.79 in-Hg 
1300 RPM 
58t.9 lb-ft 
63,9 lb/hr 

144.03 bhp 
.444   lb/bhp-hr 

21 .26   kwVcyl 
8.861   MPa 
792.4 kPa/deg 

324.8   Joules/deg 
3706,61 Joules 
69.6 H 
36,8 V. 
31.0 V. 
2.8 degrees 
188.1 degrees 
51.71 J/degree 
24.3 degrees 

.11526 



886420.094242 AL-17355-F AL-12920-L HH22 0 *7 
l 

K1-Exhaust 1, F 1082.6 .563 583.65 .313 
K2-Exhaust 2, F 1095.6 1 . 161 590.89 .645 
K3-Exhaust 3, F 1097,4 .552 591.89 .30? 
K'4-Exhaust 4, F 1071 .6 1 .472 577.57 .818 
K5-Exhaust 5, F 1137.9 1 . 002 614.41 .557 
K6-Exhaust 6, F 1063.7 .961 573.19 .534 
K7-Exhaust Common. F 1189.0 1 .549 642.75 .861 
Dry Bulb Temperature, F 71.548 .243 21.971 . 135 
Wet Bulb Temperature, F 63.030 . 02t 17.239 . 01 1 
Jl-Water In, F 159.81 . 126 71.006 .070 
J2-Water Out, F 170.15 . 120 76.748 . 067 
J3-0il Sump, F 203.51 .415 95.283 .231 
J4-Fuel Inlet, F 87.927 . 061 31 .070 . 034 
■J5-Air After Filter, F 98,894 . 164 37.163 , 091 
•J6-Intake Manifold, F 102.73 . 156 39.295 . 087 
J7-Fuel Return, F 88,594 .091 31.441 . 051 
PI-Fuel, PSIG 68.731 .366 473.89 2.525 
P2-0il Gallery, PSIG 46.772 . 070 322.48 .483 
P6-Ex Common, "H20G 13.0 05 .036 3.236 . 009 
P7-Air Aft Filt, "H20V 1 .572 . 153 .391 . 038 
P8-Blowby, "H20G .013 . 029 .003 . 00? 
Pll-Baro <Vent>, "Hg ABS 28.964 .002 98.084 . 00? 
Speed, RPH 1099.8 2.456 1099.8 2.456 
Load, Lb-Ft 559.67 1 .985 758.81 2.692 
Smoke, '/. 17.624 .481 17.624 .481 
Fuel Flow, Lb/Hr 52.779 . 114 23.940 . 052 
Horsepower 117.20 .447 87.382 .333 
Corrected Horsepower 122.99 .469 91.701 .35 0 
BSFC, lb/hp-hr .450 . 002 .274 . 001 
Corrected BSFC .429 . 002 .261 . 001 
Relative Humidity 62.720 .841 62.720 .841 
Reference Pressure, inHg 28.849 97.692 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke s 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure j 
Speed : 
Load  ; 
Fuel Flow 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio 

NH22QG 
130.2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

181 .0 degrees 
28,85 in-Hg 
1 100 RPM 
559.7 lb-ft 
52.8 lb/hr 
117.23 bhp 
.450 lb/bhp-hr 

17. 10 kwYcyl 
8.807 MPa 
758.3 kPa/deg 

316, 5 Joules/deg 
3495.98 Joules 
67.2 V. 
35,8 ? ! 

30,5 V. 
2.0 degrees 
166. 1 degrees 
50.67 J/degree 
23.2 degrees 

.08588 

FILE 



CUMMINS NH220 LOG SHEET 
TEST NO. z FUEL DATEy^^PAGE ?y 

11 Operator 
"IF- T7me /0.7S""'/0:3& /<3.'Yg *>'?? //'*° ^ ZA^i 

Test Hour (^2L ',jC /€*//» !&ts',0 fömnS /DfrlJ    förtUs /5~n)'A~> 
Speed, RPM a/^> 2&L iteL iM_ ttoi ^_ iSöO 
Load, lb-ft mrs&? M% mi mr VLfL sM- 
Fuel Flow, lb/hr Ml m. £Oj_ <i2l_ QM /cZ $L2_ 
Exh. Opacity, % [%t> QW fo LO_ SJL 12- 2S^ 

TEMPERATURES, DEG. F 

7777 Exhaust Cyl. 1 mz. 221 62Z- m~ 3r$ //a 
Exhaust Cyl. 2 ?22L /J£l m. 721. %z &2L mL 
Exhaust Cyl. 3 ^£ im. 22Z TlL 5S2 ^D_ WZ 
Exhaust Cyl. 4 /233 MO m. 7PLMS- 2TL //& 
Exhaust Cyl. 5 #*3 WS ML 7/^ £#£ 3<6   QoS 
Exhaust Cyl. 6 m. im. M. m. 2£L 3&t/22_ 
Exhaust Common ?22L IML 4M 111 £oL 

M. 
17/ Wo 

Water In /a M. m. m. m_ MQ_ 
Water Out no no m. USL no .161 flo 
Oll Sump WO ZW aao m m QoT-W* 
Fuel m. 1L 1L 10. M- & 2L 
Inlet Air Ä. 21 12. n /oö -It 

iH5 4H5 £H7 ÜH 
/e>% 

Wet Bulb iS.V &A a$ 
Dry Bulb ys.^-vs'.D 7L2± 7S.Q 2£ä 7i2 223. 

PRESSURES, PSIG 
Fuel Pump m&taLb ££o_ L/S.o ÄÖ m. /07,D 
Oil Gallery its. £SJL U~1 S2JL st a ill no_ 
LOW PRESSURES 

H JT" T7 Intake Vac, in.water LO */& W U 
Exh. Comm., in.Water Qt° 115 /SS iH.o I/O %d 15.0 
Blowby, in.water 0 b 0 D ö O Ö 

JtK&n Barometer, in.Hg miMnmi tä?7V)ttl 



CUMMINS NH220 LOG SHEET 
TEST NO._^_FUEL DATEy-^ PAGE ?5 

Operator          ^p 

Time                          ^ /MS itSS 
Test Hour /6>/*'„J /Of*,P 
Speed, RPM tf#d llöO 
Load, lb-ft $&-/ 5S3.3 
Fuel Flow, lb/hr 7&.1 m 
Exh. Opacity, % iP.o Wo 
TEMPERATURES, DEC F 
Exhaust Cyl. 1 l/oi (&/£ 
Exhaust Cyl. 2 //(& /£>*£ 
Exhaust Cyl. 3 /tf? fölf 
Exhaust Cyl. 4 i/tä #31 
Exhaust Cyl. 5 in1' /op 
Exhaust Cyl. 6 itfi /oSfi 
Exhaust Common /M , Ml 
Water In /S9 l/r? 
Water Out /£* no 
Oil Sump <9#S Z>3 \ 1 

Fuel ?/ 11 
Inlet Air /öQ- ?9 
Wet Bulb &.l do 
Dry Bulb ??.£ 77.6 

PRESSURES, PSIG 
Fuel Pump fad 71° 
Oil Gallery SS.S 77-3 
LOW PRESSURES 
Intake Vac, fn.water 3.o 3-2 
Exh. Comm., in.Water HS af 
Blowby, in.water o 0 
Barometer, in.Hg iw.tf w 



880420.10111? AL-16085-F AL-12920-L NH220 
Kl-Exhaust 1, F 1171 .2 1 .491 632.88 .828 
K2-Exhaust 2, F 1275.7 .919 690.93 .510 
K3-Exhaust 3, F 1309.9 .46? 709.93 .260 
K4-Exhaust 4, F 1232.6 .319 666.99 .455 
K5-Exhaust 5, F 1242.1 .459 672.29 .255 
K6-Exhaust 6, F 1168.3 .529 631,26 ,294 
K7-Exhaust Common, F 1288.0 .530 697.7? .295 
Dry   Bulb Temperature, F 72.255 .291 22,364 , 162 
Wet Bulb Temperature, F 63.445 . 036 17.470 . 020 
J1-Water In, F 162.61 . 086 72.563 . 048 
J2-Water Out, F 169.57 . 038 76.428 . 021 
J3-011 Sump, F 218.98 . 167 103.89 . 093 
J4-Fuel Inlet, F 89.483 . 095 31.935 . 053 
J5-Air After Filter, F 99.325 . 100 37.403 . 056 
J6-Intake Manifold, F 102.92 .205 39.398 .114 
J7-Fuel Return, F 94.090 . 091 34.494 . 050 
P1-Fuel, PSIG 136.94 2 .975 944.15 20.509 
P2-0il Gallery, PSIG 57.802 . 080 398.53 .549 
P6-Ex Common, "H20G 27,457 . 132 6.832 .033 
P7-Air Aft Filt, "H20V 5.470 .215 1 .361 . 054 
P8-Blowby, "H20G . 0 03 . 035 .001 , 009 
P11-Baro <Vent>, "Hg ABS 28.971 .003 98.10? . 01 0 
Speed, RPM 2102.4 2 .8 06 2102.4 2.806 
Load, Lb-Ft 496.80 4 . 101 673.56 5.560 
Smoke, '/. 38.866 1 .429 38.866 1 .429 
Fuel Flow, Lb/Hr 102.64 1 .810 46.558 .821 
Horsepower 198.37 1 .548 148.27 1 . 154 
Corrected Horsepower 209.77 1 .625 155.65 1 .212 
BSFC, lb/hp-hr .516 . 009 .314 . 006 
Corrected BSFC .492 .009 .299 . 005 
Relative Humidity 61.909 ,90? 61.909 .907 
Reference Pressure, inHg 28.569 96.744 



HAW HIGH SPEED DIESEL - CUMMINS NH220G                        FILE ; CHI 794 
Bore : 130,2 mm 
Stroke : 152.4 mm 
Displacement s 12169.7 cc 
Compression Ratio ; 1 5.5 to 1 
Injection Tiaing : 19 BTDC 
Crankangle Offset : 541.0 degrees 
Reference Pressure s 28.57 in-Hg 
Speed ! 2102 RPM 
Load 496.8 lb-ft 
Fuel Flow : 102.6 lb/hr 
Brake Power : 198,83 bhp 
BSFC i .516 lb/bhp-hr 
Indicated Power ; 30.27 kwYcyl 
Peak Pressure ; 7.078 MPa 
Peak Rate of Pressure Rise: 581.8 kPa/deg 
Peak Heat Release Rate : 214.3 Joules/deg 
Cumulative Heat Release : 3458.45 Joules 
Apparent Combustion Efficiency : 66.6 Y. 
Indicated Thermal Efficiency : 33.3 Y. 
Brake Thermal Efficiency ;            27.2 Y. 
Ignition Delay : 8.0 degrees 
Centroid Phasing : 196.9 degrees 
Centroid Magnitude s 40.61 J/degree 
Sensitivity ; 27.9 degrees 
Premixed/Diffusion Ratio :              .28527 



880420,102502 AL-16085-F AL-12920-L NH220 7 
Kl-Exhaust 1, F 1165.5 .571 629.71 .317 
K2-Exhaust 2, F 1256.9 .701 680.49 .390 
K3-Exhaust 3, F 1289.7 .682 698.71 .379 
K4-Exhaust 4, F 1235,8 .928 668.80 .516 
K5-Exhaust 5, F 1253.3 1.170 678.52 .650 
K6-Exhaust 6, F 1168.6 1.444 631.43 .802 
K7-Exhaust Common, F 1308.1 .716 708.93 .393 
Dry Bulb Temperature, F 71.912 .223 22.173 .124 
Wet Bulb Temperature, F 63.365 .060 17.425 .033 
J1-Uater In, F 161.58 .140 71.988 .078 
J2-Water Out, F 169.65 .145 76.472 .080 
•J3-0il Sump, F 224,45 .226 106.92 .126 
J4-Fuel Inlet, F 91.752 .037 33.196 .021 
J5-Air After Filter, F 99.764 .204 37.647 .113 
J6-Intake Manifold, F 102,91 ,175 39,392 .097 
J7-Fuel Return, F 94.589 .033 34.772 .018 
P1-Fuel, PSIG 124.92 .565 861.29 3.895 
P2-0il Gallery, P3IG 55.370 .015 381.76 .100 
P6-Ex Common, "H20G 19.878 .232 4.947 .058 
P7-Air Aft Filt, "H20V 3.878 .274 .965 .063 
P8-Blowby, "H20G -.005 .046 -.001 .011 
Pll-Baro <Vent>, "Hg ABS   28.972 .003 98.110 .010 
Speed, RPM 1799.6 2.545 1799.6 2.545 
Load, Lb-Ft 541.63 ,2.215 734.35 3.003 
Smoke, V. 23,309 .257 23.309 .257 
Fuel Flow, Lb/Hr 94.143 2.634 42.705 1.195 
Horsepower 185.59 .938 138,37 .700 
Corrected Horsepower 194.90 ,986 145,32 .735 
BSFC, lb/hp-hr .507 .016 .309 .010 
Corrected BSFC .483 ,015 .294 .009 
Relative Humidity 62.779 .592 62.779 .592 
Reference Pressure, inHg   28.687 97.144 



HAW HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow ! 
Brake Power ; 
BSFC ; 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency J 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH22GG 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.69 in-Hg 
1800 RPM 
541.6 lb-ft 
94.1 Ib/hr 
185.62 bhp 
.507 

27.39 
7.599 
665.3 

248 
3532 

FILE    ;    CH1796 

lb/bhp-hr 
kwVcyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules .58 
64.4 V. 
32. 8 •/. 
27.6 y. 
7.0 degrees 
195.0 degrees 
44.00 J/degree 
27.0 degrees 

.25751 



880420.103521 AL-16085-F AL-12920-L HH220 7 
K1-Exhaust 1, F 834.14 .492 445.63 ,273 
K2-Exhaust 2, F 936.37 ,281 502,43 .156 
K3-Exhaust 3, F 936.28 ,575 502.38 ,319 
K4-Exhaust 4, F 899.79 .732 482.11 .407 
K5-Exhaust 5, F 871,12 .762 466.18 .423 
K6-Exhaust 6, F 834.76 .786 445.98 .437 
K7-Exhaust Common, F 895.05 .812 479,47 ,451 
Dry Bulb Temperature. F 71,983 .163 22.213 .090 
Wet Bulb Temperature, F 63.364 ,024 17.425 .013 
■Jl-Water In, F 164.08 .120 73.380 .066 
J2-yater Out, F 168.65 .099 75,915 ,055 
03-Oil Sump, F 221.92 .407 105.51 .226 
J4-Fuel Inlet, F 91.173 .091 32.874 ,050 
J5-Air After Filter, F 98,853 .067 37.141 .037 
J6-Intake Manifold, F 101.59 .056 38,659 .031 
J7-Fuel Return, F 89.954 ,123 32,196 .068 
Pi-Fuel, PSIG 59.871 .200 412.80 1.382 
P2-0il Gallery, PSIG 56.357 .157 388.57 1.085 
P6-Ex Common, "H20G 15.610 .045 3.884 .011 
P7-Air Aft Filt, HH20V 4.270 .344 1.062 .086 
P8-Blowby, "H20G -.015 .034 -.004 ,009 
Pll-Baro <Vent), "Hg ABS   28,968 .003 98.096 .009 
Speed, RPH 1803.2 3.112 1803.2 3.112 
Load, Lb-Ft 370,38 3,481 502,16 4.720 
Smoke, '/. 10,080 .556 10.080 .556 
Fuel Flow, Lb/Hr 60.056 5.188 27.241 2.353 
Horsepower 127.17 1.393 94.813 1.038 
Corrected Horsepower 133.46 1.462 99.503 1.090 
BSFC, lb^hp-hr .472 .040 .287 .024 
Corrected BSFC .450 .038 ,274 ,023 
Relative Humidity 62.531 .501 62.531 .501 
Reference Pressure, inHg   28.654 97.033 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset 
Reference Pressure ; 
Speed : 
Load  i 
Fuel Flow : 
Brake Power : 
BSFC i 
Indicated Power ? 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio s 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
IS BTDC 

181.0 degrees 
28.65 in-Hq 
1803 RPM 
370.4 lb-ft 
60.1 lb/hr 
127.16 bhp 
.473 lb/bhp-hr 

19.13 kW/cvl 
6.0 06 MPa 
4 05.7 kPa/deg 

150.4 Joules/deg 
2496.88 Joules 
70.4 '/. 
35.9 y. 
29.7 V. 
11.1 degrees 
195.9 degrees 
30.90 J/degree 
23.8 degrees 

.46704 

FILE ; CN1798 



836420.104528 AL-16085-F AL-12920- 
1, F 693.50 
2, F 779.19 
3, F 771.41 
4, F 729.26 
5, F 710.52 
6, F 679.65 
Common, F 720.35 

Temperatur«, F    72.361 
Temperature/ F 

K1-Exhaust 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

41 
57 
14 
4 

63.581 
J1-Water In, F 164.74 
•J2-Water Out, F 167.78 
J3-0il Sump, F 214.53 
J4-Fuel Inlet, F 89,644 
J5-Air After Filter, F 97,676 
■J6-Intake Manifold, F 100.30 
J7-Fuel Return, F 87.559 
Pi-Fuel, PSIG 
P2-0il Gallery, PSIG 
P6-Ex Common, UH20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
Pll-Baro <Vent), »Hg ABS   28 
Speed, RPM 
Load, Lb-Ft 
Smoke, 'A 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

,846 
626 

, 195 
495 
023 
970 

1801 .9 
272.62 
6.805 

44 
93 
98 

612 
532 
059 
.477 
.455 

62.072 
28,639 

L NH22 0 
.760 
.579 
.652 
.650 
.527 
.212 
.809 
. 081 
. 004 
.091 
.068 
.313 
.087 
.028 
. 037 
.032 
. 174 
.033 
. 034 
.341 
. 031 
.004 
709 
784 
077 
221 
424 
492 
022 
021 
270 

50 
11 
78 
37 
96 
81 
42 

367 
415 
410 
387 
376 
359 
382 
22.423 
17.545 
73.743 
75,433 
101.41 
32.024 
36.487 
37.943 
30,866 
288.52 
397.32 
3.532 
1.118 
-.006 

98.103 
1801.9 
369.62 
6.805 

235 
735 
1 10 
290 
277 
072 
983 

20 
69 
73 

62 
96 

. 422 

.322 

.362 

.361 

.293 

. 1 18 

.449 

. 045 
. 002 
. 050 
.038 
. 174 
. 049 
. 016 
. 021 
. 013 
.202 
■ 227 
. 008 
. 085 
, 008 
, 012 
,709 
, 131 
, 077 
008 
061 

, 1 13 
014 
013 
270 



HAW HIGH SPEED DIESEL - CUMMINS HH2 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure 
Speed ; 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio ? 

20G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.64 in-Hq 
1802 RPM 
272.6 Ib-ft 
44.6 lb/hr 
93.53 bhp 
.477 lb/bhp-hr 

FILE : CH1800 

14.69 kwVcvl 
5.474 MPa 
308.4 kPa/deg 

122.3 Joules/deg 
1907.99 Joules 
72.4 y. 
37. 1 X 
29,4 y. 
13.2 degrees 
194.9 degress 
28.32 J/degree 
20.7 degrees 

.63765 



880420,105805 AL-16085-F AL-12920-L NH220 7 
K1-Exhaust 1, F 498,84 ,552 259.35 .30? 
K2-Exhaust 2. F 560,03 .301 293.35 .167 
K3-Exhaust 3, F 551.96 .310 288,87 ,172 
K4-Exhaust 4, F 515.50 .496 268,61 .275 
K5-Exhaust 5, F 504,89 .303 262.71 .171 
K6-Exhaust 6, F 479.41 .278 248.56 ,155 
K7-Exhaust Common, F 505.36 .336 262.98 ,187 
Dry Bulb Temperatur«, F 72.75t .115 22,639 .064 
Wet Bulb Temperature, F 63.897 .044 17,721 .025 
Jl-Uater In, F 167.92 .14? 75,512 .081 
J2-Water Out, F 169.24 .142 76.242 .079 
■J3-Qil Sump, F 208,4? .082 98.040 .046 
J4-Fuel Inlet, F 87.927 .090 31,071 .050 
J5-Air After Filter, F 99.910 .051 37.728 .029 
J6-Intake Manifold, F 103.50 ,063 39.721 .035 
J7-Fuel Return, F 83,620 .071 28.678 .040 
Pi-Fuel, PSIG 21.363 .177 147.30 1.217 
P2-0Ü Gallery, PSIG 58.589 .020 403,96 .139 
P6-Ex Common, "H20G 10.980 .102 2,732 .025 
P7-Air Aft Filt, "H20V 4.592 .458 1.143 .114 
P8-Blowby, "H20G .003 .035 .001 .009 
P11-Baro <Vent), "Hg ABS   28.970 .003 98.103 .011 
Speed, RPM 1801.7 3.237 1301.7 3,237 
Load, Lb-Ft 134.38 4.544 182,19 6,160 
Smoke, V. 5,411 .084 5.411 .084 
Fuel Flow, Lb/Hr 26.673 2.16? 12.099 .983 
Horsepower 46.098 1.588 34.370 1.184 
Corrected Horsepower 48,436 1.669 36.112 1,244 
BSFC, lb/hp-hr .580 .059 .353 .036 
Corrected BSFC .552 .056 .336 .034 
Relative Humidity 61.977 .256 61.977 .256 
Reference Pressure, inHg   28.632 96.959 



HAW HIGH SPEED DIESEL - CUMMINS HH220G                       FILE ; CH1802 
Bore i 130,2 mm 
Stroke : 152.4 mm 
Displacement .• 12169.7 cc 
Compression Ratio ; 15,5 to I 
Injection Timing : 19 BTDC 
Crankangle Offset i 181.0 degrees 
Reference Pressure ; 28.63 in-Hg 
Speed : 1802 RPM 
Load 134.4 lb-ft 
Fuel Flow ; 26.7 lb/hr 
Brake Power : 46,11 bhp 
BSFC : ,579 lb/bhp-hr 
Indicated Power : 8.53 kwYcyl 
Peak Pressure : 4,729 MPa 
Peak Rate of Pressure Rise: 184.5 kPa/deg 
Peak Heat Release Rate ; 92.4 Joules/deg 
Cumulative Heat Release : 1144.79 Joules 
Apparent Combustion Efficiency : 72.6 Y. 
Indicated Thermal Efficiency : 36.0 X 
Brake Thermal Efficiency s            24.2 V. 
Ignition Delay : 15.6 degrees 
Centroid Phasing : 194.7 degrees 
Centroid Magnitude : 21.32 J/degree 
Sensitivity : 18.0 degrees 
Premixed/Diffusion Ratio :               .86723 



880420.111627 AL-16085-F AL-12920-L HH220 7 
Kl-Exhaust 1, F 364.53 .854 184.74 .475 
K2-Exhaust 2, F 409.40 .654 209.67 .363 
K3-Exhaust 3, F 411.29 .615 210,72 .342 
K4-Exhaust 4, F 387.66 .787 197.59 .437 
K5-Exhaust 5, F 368.55 .814 186.97 .452 
K6-Exhaust 6, F 339,00 1.110 170.55 .617 
K7-Exhaust Com»on, F 375.24 1.087 190.69 .604 
Dry Bulb Temperature, F 73,998 .144 23.332 .080 
Wet Bulb Temperature, F 64,408 .024 18.004 .013 
J1-Water In, F 168.39 .354 75.771 .197 
J2-«ater Out, F 168,84 .379 76.022 .211 
■J3-0Ü Sump, F 202.33 .268 94.630 ,149 
J4-Fuel Inlet, F 86.267 .044 30.148 .024 
J5-Air After Filter, F 99.149 .075 37.305 .042 
•J6-Intake Manifold, F 103.03 ,046 39.459 .026 
J7-Fuel Return, F 81.110 .037 27.283 .021 
Pi-Fuel, PSIG 11.008 .090 75.895 .619 
P2-011 Gallery, PSIG 59.273 .015 408.67 .106 
P6-Ex Common, "H20G 8,589 .055 2.137 .014 
P7-Air Aft Filt, "H20V 4.725 .321 1.176 .080 
P8-Blowby, "H20G .003 .021 .001 .005 
P11-Baro <Vent>, MHg ABS   28,959 .003 98,066 .011 
Speed, RPM 1800.5 3.367 1800.5 3,367 
Load, Lb-Ft 43.986 2.291 59.637 3.107 
Smoke, y. 4.467 .107 4.467 .107 
Fuel Flow, Lb/Hr 16.593 .196 7.527 .089 
Horsepower 15.079 .778 11.243 .580 
Corrected Horsepower 15.841 .817 11.810 .609 
BSFC, lb/hp-hr 1.103 .060 .671 .036 
Corrected BSFC 1.050 .057 .639 .034 
Relative Humidity 59.766 .442 59.766 .442 
Reference Pressure, inHg   28.611 96.889 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CH18 04 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio 
Injection Timing 
Crankangle Offset ; 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC ; 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency 
Ignition Delay 
Centroid Phasing i 
Centroid Magnitude 
Sensitivity : 
Premixed/Diffusion Ratio ; 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
IS BTDC 

181.0 degrees 
28.61 in-Ha 
1801 RPM 
44.0 lb-ft 
16.6 lb/hr 
15.08 bhp 

1 .100 lb/bhp-hr 
4.84 kW/cvl 
4.380 MPa 
161.2 kPa/deg 

81.4 Joules/deg 
707.811 Joules 
72.2 X 
32.9 •/. 
12.7 •/. 
16.4 degrees 
194.0 degrees 
20.82 J/degree 
16.5 degrees 

.99311 



380420,113045 AL-16085-F AL-12920-L NH220 7 
K»-Exhaust 1, F 1127.0 ,706 608.34 .392 
K2-Exhaust 2, F 1206.6 .480 652.56 .267 
K3-Exhaust 3, F 1218.1 1.851 658.94 1,029 
K4-Exhaust 4, F 1161.6 .539 627.53 .299 
K5-Exhaust 5, F 1204,6 .596 651.46 .331 
K6-Exhaust 6, F 1127.1 .619 608.38 .344 
K'7-Exhaust Common, F 1268.0 .547 686.68 .304 
Dry Bulb Temperature, F 74.681 ,103 23.712 .057 
Wet Bulb Temperature, F 64.593 .023 18.107 ,013 
Jl-Water In, F 160.86 .175 71.588 .097 
J2-Water Out, F 169.39 .110 76.329 .061 
..13-Oil Sump, F 205.35 .156 96.308 .086 
J4-Fuel Inlet, F 90.162 .068 32.312 .038 
J5-Air After Filter, F 101.45 .105 38.583 .059 
J6-Intake Manifold, F 105,39 .090 40.770 .050 
J7-Fuel Return, F 92.759 .037 33,755 .020 
PI-Fuel, PSIG 104.85 .646 722.95 4.452 
P2-0il Gallery, PSIG 56,497 .042 389.53 .290 
P6-Ex Common, "H20G 15,328 .158 3.814 .039 
P7-Air Aft Fiit, "H20V 3.349 .330 .833 .082 
P8-Blowby, "H20G -.010 .024 -.003 .006 
Pll-Baro <Vent>, "Hg. ABS   28.953 .001 98.047 .003 
Speed, RPM 1500,1 2.187 1500,1 2.187 
Load, Lb-Ft 556.75 2.938 754.85 3.983 
Smoke, V. 26.739 .457 26.739 .457 
Fuel Flow, Lb/Hr 79,542 10.974 36.080 4.978 
Horsepower 159.03 .712 118.57 .531 
Corrected Horsepower 167.43 .750 124.83 .559 
BSFC, lb/hp-hr .500 .070 .304 .043 
Corrected BSFC ,475 .066 .289 .040 
Relative Humidity 58.249 .305 58.249 .305 
Reference Pressure, inHg   28.707 97.212 



HAVY HIGH SPEED DIESEL CUMMINS NH22ÜG FILE CH18 06 
Bore : 
Stroke .• 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure ; 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC ; 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio s 

13 0.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,?1 in-Hg 
1500 RPM 
556.8 lb-ft 
79.5 lb/hr 
159.03 bhp 

,500   lb/bhp-hr 
23,40   kwYcyl 
8.058   MPa 
845.5 kPa/deg 

330,3   Joules/deg 
3592.61 Joules 
63.7 Y. 
33.2 •/. 
28. 0 8 
5.3 degrees 
192.0 degrees 
51.57 J/degree 
25.6 degrees 

.20678 



860420,114020 AL-16085-F AL-12920-L HH220 7 
Kl-Exhaust 1, F 1103.5 .762 595.25 .423 
K2-Exhaust 2, F )\65.7 1.204 629.82 .669 
K3-Exhaust 3, F 1159.3 1.316 626.27 .731 
K4-Exhaust 4, F 1122.6 .640 605.88 .355 
K5-Exhaust 5, F 1169.1 1.301 631.72 .723 
K6-Exhaust 6, F 1114.7 .357 601.51 .198 
K7-Exhaust Common, F 1244.3 .401 673.49 .223 
Dry Bulb Temperature, F 74.844 .059 23.802 .033 
Wet Bulb Temperature, F 64.519 .013 18.066 .007 
J1-Water In, F 158,71 .126 70.396 .070 
J2-Water Out, F 168.99 .105 76.108 .059 
J3-0il Sump, F 205.01 ,167 96.115 .093 
J4-Fuel Inlet, F 91.280 .051 32.933 .028 
J5-Air After Filter, F 103.16 .059 39.534 .033 
J6-Intake Manifold, F 106.75 .058 41.530 .032 
J7-Fuel Return, F 92.692 .067 33.718 .037 
Pi-Fuel, PSIG 93.473 .622 644.47 4.289 
P2-0il Gallery, P8IG 53.551 .025 369.22 .170 
P6-Ex Common, "H20G 14.813 .106 3.686 .026 
P7-Air Aft Filt, "H20V 2.487 .177 .619 .044 
P8-Blowby, "H20G -.020 .025 -.005 .006 
PI1-Baro <Vent>, "HgABS   28.951 .002 98.039 .006 
Speed, RPM 1300.2 2.195 1300,2 2.195 
Load, Lb-Ft 566.37 1.631 767.89 2.211 
Smoke, V. 41.193 1.199 41,193 1.199 
Fuel Flow, Lb/Hr 74.485 2.368 33.786 1.074 
Horsepower 140.21 .427 104.53 ,319 
Corrected Horsepower 147.83 .450 110.22 .336 
BSFC, lb/hp-hr ,531 .018 .323 .011 
Corrected BSFC .504 ,017 .307 .010 
Relative Humidity 57,459 .159 57.459 .159 
Reference Pressure, inHg   28.768 97.419 



NAVY HIGH SPEED DIESEL - CUMMIHS 
Bore i 
Stroke i 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

HH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181,0 degrees 
28.7? in-Hg 
130 0 RPM 
566.4 lb-ft 
74.5 lb/hr 
140.20 bhp 
.531 lb/bhp-hr 

20.64 kW/cvl 
8.527 MPa 
917.5 kPa/deg 

368.1    Joules/deq 
3566.51 Joules 
58.5 X 
31 .2 V. 
26.4 V. 
5.4 degrees 
188.9 degrees 
58.46 J/degree 
22.5 degrees 

.24175 

FILE CN18 09 



880420.115046 AL-16085-F AL-12920-L NH220 •7 1 

Kl-Exhaust 1, F 1046.2 .618 563.43 ,344 
K2-Exhaust 2, F 1082.3 .711 583.49 .395 
K3-Exhaust 3, F 1070.7 .804 577.03 .447 
K4-Exhaust 4, F 1037.6 .515 558.68 .286 
K5-Exhaust 5, F 1091.0 .477 538.34 .265 
K6-Exhaust 6, F 1058.7 .598 570.41 .332 
K7-Exhaust Common, F 1140.3 .439 615,71 .244 
Ory  Bulb Temperature, F 74.885 . 133 23,825 . 074 
Wet Bulb Temperature, F 64.579 .024 18.099 ■ 013 
Jl-Water In, F 158.95 . 166 70.529 . 092 
J2-Water Out, F 169,96 . 097 76.643 . 054 
•J3-0il Sump, F 202.94 .263 94,965 . 146 
J4-Fuel Inlet, F 91.681 .034 33.156 ,019 
J5-Air After Filter, F 100.95 .390 38.304 .217 
J6-Intake Hani fold, F 103,47 .465 39.706 .259 
J7-Fuel Return, F 92.075 .059 33.375 . 033 
Pi-Fuel, PSIG 75.887 .535 523.22 3.688 
P2-0il Gallery, PSIG 47.638 .040 328.45 .278 
P6-Ex Common, "H20G 12.713 .074 3.164 . 018 
P7-Air Aft Filt, "H20V 1 .846 . 178 .459 . 044 
P8-Blowby, "H20G . 028 . 036 . 007 . 009 
Pll-Baro <Vent>, "Hg ABS 28.950 .002 98.037 . 006 
Speed, RPM 1100.5 1 .855 1100.5 1 ,855 
Load, Lb-Ft 557.45 2.176 755.79 2.950 
Smoke, V. 41.133 1 .323 41.133 1 .323 
Fuel Flow, Lb^Hr 63.503 4.332 28.6 04 1 .965 
Horsepower 116.80 .524 87.087 .391 
Corrected Horsepower 122.92 .551 91.645 .41 1 
BSFC, lb/hp-hr .544 . 037 .331 .022 
Corrected BSFC .517 .035 .314 ,021 
Relative Humidity 57.552 .376 57.552 .376 
Reference Pressure, inHg 28.815 97.577 



HAW HIGH SPEED DIESEL - CUMMINS NH220G                       FILE : CH1810 
Bore : 130,2 mm 
Stroke : 152.4 mm 
Displacement : 12(69.7 cc 
Compression Ratio ; 15.5 to 1 
Injection Timing : IS BTDC 
Crankangle Offset ; 181.0 degrees 
Reference Pressure i 28.82 in-Hg 
Speed : 1101 RPM 
Load  : 557,5 lb-ft 
Fuel Flow : 63.5 lb/hr 
Brake Power ; 116.87 bhp 
BSFC : .543 lb/bhp-hr 
Indicated Power ; 17.05 kwVcyl 
Peak Pressure : 8.768 MPa 
Peak Rate of Pressure Rise: 948.0 kPa/deg 
Peak Heat Release Rate ; 392.S Joules/deg 
Cumulative Heat Release ; 3440.10 Joules 
Apparent Combustion Efficiency : 56. 0 '/. 
Indicated Thermal Efficiency : 30.3 Y. 
Brake Thermal Efficiency :            25.8 V. 
Ignition Delay : 3.8 degrees 
Centroid Phasing ; 186.0 degrees 
Centroid Magnitude : 64.52 J/degree 
Sensitivity s 21.1 degrees 
Premixed/Diffusion Ratio s               .13055 



CUMMINS NH220 LOG SHEET 

TEST NO./7   FUEL DATEy^y PAGE 7^ 

Operator fat-fc 
Time £X53/£J£L123L11££L LLH 
Test Hour .ä2/vü> ä0 A *>&*',*> /£/»*> /Pfi'tr> 
Speed, RPM .2 SZJ /Tflf £5Ä1 ^Z_ ^21 
Load, lb-ft mi mt Wim.! 5S23- 
Fuel Row, lb/hr 2Z£ m 2*2, 03L ML 
Exh. Opacity, % ■ <#■£ Z£^ #0 QZ-0 ä&o 

TEMPERATURES, DEG. F 

Exhaust Cyl. 1 ißllül IM- lOL im. 
Exhaust Cyl. 2 .(222- 1211 WL J13L IM. 
Exhaust Cyl. 3 2/£ im. I2ül m. ims 
Exhaust Cyl. 4 im. tfwr !#*> 1/5/ /ML 
Exhaust Cyl. 5 im im. i%p <2L lM_ 
Exhaust Cyl. 6 Uli Iß3_ M- mi 
Exhaust Common M 

M mL m. mS- JISL 
Water In &L 160 is%_ ILL 
Water Out /7£>    /?& £2$_ 17Q   1/9 
Oil Sump W   %?7 m- z/2 \&e 
Fuel SL n. 90 JO_ n 
Inlet Air £L 

iCI 
/fil- ze® Z if. 

Wet Bulb 622. WL KlL ttä 
Dry Bulb 211 mo <%.£> m ML 
PRESSURES, PSIG 

Fuel Pump #v? 0io_ JW.O 9/.Q Jl.o 
Oil Gallery w &D MJL 6o.i iS.o 

LOW PRESSURES 

cS TJ Intake Vac, in.water 

Exh. Comm., in.Water      'jjjü 
if. 2JL 12_ 

ITT 11SL IUL IS-O 
Blowby, in.water Ö O D S O 
Barometer, in.Hg mn mmw am £$•73 



880420.122740 AL-17355-F AL-12920-L NH220 7 
Kl-Exhaust 1, F 1191.1 .990 643.96 .550 
K2~Exhaust .2, F 1292.4 1,288 700.20 .716 
K3-Exhaust 3, F 1295,0 1.105 701.65 .614 
K4-Exhaust 4, F 1249.5 ,252 676.41 .140 
K5-Exhaust 5, F 1272.8 .702 689.33 .390 
K6-Exhaust 6, F 1193.2 .732 645,12 .407 
K7-Exhaust Common. F 1309.0 .457 709.43 .254 
Dry Bulb Temperature, F 77.042 .113 25.024 ,063 
Wet Bulb Temperature, F 65.638 .022 18.688 ,012 
•J1-Water In, F 162.66 .073 72.586 .040 
J2-Water Out, F 169.97 .039 76.649 .022 
J3-0il Sump, F 227.08 .093 108.38 .051 
J4-Fuel Inlet, F 89.723 .039 32.068 .022 
J5-Air After Filter, F 101.06 .133 38,367 .074 
J6-Intake Manifold, F 102.53 .139 39.185 .077 
J7-Fuel Return, F 93.491 ,083 34,161 .046 
Pi-Fuel, PSIG 132.64 1.486 914.52 10.247 
P2-0il Gallery, PSIG 56.316 .039 388.28 .268 
P6-Ex Common, "H20G 27.356 .092 6,807 .023 
P7-Air Aft Filt, "H20V 6.131 .302 1.526 .075 
P8-Blowby, "H20G -.002 .039 -.000 .010 
Pll-Baro <Vent>, "Hg ABS   28.945 .003 98.018 .011 
Speed, RPH 2102.4 2.374 2102.4 2.374 
Load, Lb-Ft 499.70 2,075 677.50 2.814 
Smoke, X 28.852 .407 28.852 .407 
Fuel Flow, Lb/Hr 87.125 .184 39.519 .083 
Horsepower 200.04 .740 149.14 .552 
Corrected Horsepower 210.66 .780 157.06 .581 
eSFC, lb/hp-hr .436 .002 .265 .001 
Corrected BSFC .414 .001 .252 .001 
Relative Humidity 54.756 .279 54.756 .279 
Reference Pressure, inHg   28.494 96.491 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1812 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset ; 
Reference Pressure : 
Speed i 
Load 
Fuel Flow : 
Brake Power s 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.49 in-Hq 
2102 RPM 
499.7 lb-ft 
87.1 lb/hr 

199.99  bhp 
.436   lb/bhp-hr 

30.40   kwYcyl 
7.200   MPa 
502.1 kPa/deg 

175.9   Joules/deg 
3499.57 Joules 
77.9 '/. 
38.6 "/. 
31 .6 y. 
4.7 degrees 
196.8 degrees 
34.46 J/degree 
31.1 degrees 

.15071 



880420.124059 AL-17355-F AL.-12920-L NH220 7 
Kl-Exhaust 1, F 1191.3 .374 644.03 .2 08 
K2-Exhaust 2, F 1280.7 .792 693.73 .440 
K3-Exhaust 3, F 1289.7 .841 698.75 .467 
K4-Exhaust 4, F 1244.6 .553 673.69 .307 
K5-Exhaust 5, F 1289.9 .623 698.83 .346 
K6-Exhaust 6, F 1192.3 .638 644.60 .355 
K7-Exhaust Common, F 1331.4 .555 721.88 .308 
Dry Bulb Temperature, F 78,167 .130 25.648 .072 
Wet Bulb Temperature, F 66.061 .023 18.923 .013 
J1-Water In, F 162.32 .106 72.400 .059 
.J2-Water Out, F 170.71 .085 77.062 .047 
■J3-0il Sump, F 227.88 .084 108.82 .046 
J4-Fuel Inlet, F 90.201 .029 32.334 .016 
J5-Air After Filter, F 103.10 .059 39.501 .033 
J6-Intake Manifold, F 104.72 .038 40.402 ,021 
J7-Fuel Return, F 92.625 .079 33.681 .044 
Pi-Fuel, PSIG 117.68 .896 811.39 6.178 
P2-0il Gallery, PSIG 54.936 ,065 378.77 ,447 
P6-Ex Common, "H20G 19.749 .181 4.914 .045 
P7-Air Aft Filt, "H20V 4.551 ,546 1.133 .136 
P8-Blowby, "M20G -.019 .059 -.005 .015 
Pll-Baro <Vent), "Hg ABS   28,944 .005 98,016 .016 
Speed, RPM 1799.6 3.152 1799.6 3.152 
Load, Lb-Ft 540.88 4.130 733.33 5.599 
Smoke, V. 19.726 .325 19.726 .325 
Fuel Flow, Lb/Hr 78.638 .608 35.670 ,276 
Horsepower 185.34 1.617 139.18 1.206 
Corrected Horsepower 195.55 1.706 145.80 1.272 
BSFC, lb/hp-hr .424 .003 .259 .002 
Corrected BSFC .402 .003 .245 ,002 
Relative Humidity 52,944 .346 52.944 .346 
Reference Pressure, inHg   28.609 96.882 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE 
bore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed 
Load  ; 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate s 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay 
Ccntroid Phasing ; 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio s 

130.2 mm 
t 52.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.61 in-Hg 
1800 RPM 
540.9 lb-ft 
78.6 lb/hr 
185.38 bhp 
.424 lb/bhp-hr 

kW/cyl 
MPa 
kPa/deg 
1 Joules/deg 

Joules 

CN1814 

95 
v 

27.46 
7.750 
581 .8 

212 
3606 
76.2 
38.7 •/. 
32.4 y. 
3.6 degrees 
194.2 degrees 
38.36 J/degree 
29.6 degrees 

.12109 



880420.125052 AL-1?355-F AL-1292Q-L NH220 7 
Kt-Exhaust 1, F 1178-3 .733 636.81 ,410 
K2-Exhaust 2, F 1240,4 .648 671.32 .360 
K3-Exhaust 3, F 1244.7 ,726 673.74 ,403 
K4-Exhaust 4, F 1200.0 .645 648.88 .358 
K5-Exhaust 5, F 1262,2 .843 683.42 ,468 
K6-Exhaust 6, F 1161.9 .501 627.72 .279 
K7-Exhaust Common, F 1315.3 ,753 713.21 .413 
Dry Bulb Tenperatur«, F 79.170 .327 26.205 .182 
'Jet Bulb Temperature, F 66.355 .057 19.086 .032 
J1-Water In, F 160.89 .084 71,603 .047 
.'2-Water Out, F 170.64 .053 77.025 .029 
J3-0il Sump, F 221.27 .453 105,15 .252 
J4-Fuel Inlet, F 90.539 ,086 32.522 .048 
J5-Air After Filter, F 100.56 .066 38.086 .037 
J6-Intake Manifold, F 101.37 .126 38.541 .070 
J7-Fuel Return, F 92.677 .024 33.7 09 .014 
Pi-Fuel, PSIG 101.90 .878 702.55 6.053 
P2-0il Gallery, PSIG 53.261 .082 367.22 ,564 
P6-Ex Common, "H20G 15.842 .087 3.942 .022 
P7-Air Aft Filt, "H20V 3.481 .231 .866 .058 
P8-Blowby, "H20G -.015 ,013 -.004 .003 
P11-Baro <Vent>, "Hg ABS   28.936 .002 97.989 .005 
Speed, RPM 1499.2 2.119 1499,2 2.119 
Load, Lb-Ft 572.57 2.363 776.29 3.204 
Smoke, V. 19,559 ,442 19.559 .442 
Fuel Flow, Lb/Hr 70,645 .197 32.044 .089 
Horsepower 163.45 .529 121.86 .395 
Corrected Horsepower 172.10 .557 128.31 .416 
BSFC, lb/hp-hr .432 .002 .263 .001 
Corrected BSFC .410 .002 ,250 .001 
Relative Humidity 51.128 .765 51,128 .765 
Reference Pressure, inHg   28.680 97.122 



HAW HIGH SPEED DIESEL - CUMMINS 
bore : 
Stroke : 
Displacement 
Compression Ratio : 
Injection Timing ; 
Crankangle Offset ; 
Reference Pressure ! 
Speed : 
Load  i 
Fuel Flow : 
Brake Power ; 
BSFC ; 
Indicated Power 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency» : 
Brake Thermal Efficiency : 
Ignition Delay t 
Centroid Phasing ; 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH22ÖG 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.68 in-Hg 
1499 RPM 
572,6 lb-ft 
70.6 lb/hr 
163.43 bhp 
.432 lb/bhp-hr 

24.12 kwVcyl 
8.496 MPa 
731.0 kPa/deg 

291.5 Joules/deg 
3699.51 Joules 
72,5 V. 
37.3 V. 
31 .8 V. 
2.2 degrees 
190.3 degrees 
46.34 J/degree 
27.2 degrees 

.08034 

FILE i CN1816 



380420.130052 AL-17355-F AL-t2920-L HH220 7 
Kl-Exhaust 1, F 1142.8 1.336 617.11 .742 
K2-Exhaust 2, F 1186.9 .597 641.61 .332 
K3-Exhaust 3, F 1183.2 1.155 639,58 ,642 
K4-Exhaust 4, F 1151.8 .392 622.09 .218 
K5-Exhaust 5, F 1216.0 .515 657.77 .286 
K6-Exhaust 6, F 1128.1 .565 608.93 .314 
K7-Exhaust Common, F 1285.6 .356 696.42 .198 
Dry   Bulb Temperature, F 79,670 .439 26.483 .244 
Wet Bulb Temperature, F 66.631 ,111 19.239 ,062 
J1-Water In, F 159.01 .147 70.559 .082 
J2-Water Out, F 169.80 .152 76.557 .084 
J3-0il Sump, F 213.86 .191 101.04 .106 
J4-Fuel Inlet, F 90.610 .067 32.561 .037 
•J5-Air After Filter, F 100.07 .052 37.816 .029 
J6-Intake Manifold, F 100.75 .045 38.192 .025 
J7-Fuel Return, F 91.722 .085 33.179 .047 
Pi-Fuel, PSIG 88.866 .754 612.71 5.196 
P2-0il Gallery, PSIG 50.492 .055 343.13 .382 
P6-Ex Common, "H20G 14.928 .110 3.715 .027 
P7-Air Aft Filt, "H20V 2.860 .259 .712 .064 
P8-Blowby, "H20G .013 .032 .003 .008 
Pll-Baro <Vent), "Hg ABS   28,929 .002 97.963 .007 
Speed, RPM 1301.7 2.209 1301.7 2.209 
Load, Lb-Ft 584.12 2.571 791.95 3.485 
Smoke, '/. 24,778 .873 24,778 .873 
Fuel Flow, Lb/Hr 63,970 .371 29.016 .168 
Horsepower 144.78 .787 107,94 .587 
Corrected Horsepower 152.44 .829 113,65 .618 
BSFC, lb/hp-hr .442 .004 .269 .002 
Corrected BSFC .420 .004 .255 .002 
Relative Humidity 50.676 ,932 50,676 .932 
Reference Pressure, inHg   28.718 97.251 



HAW HIGH SPEED DIESEL - CUMMINS NH220G                       FILE : CN1818 
Bore ; 130.2 mm 
Stroke : 152.4 mm 
Displacement ; 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset ; 181.0 degrees 
Reference Pressure ; 28.72 in-Hg 
Speed : 1302 RPM 
i-oad  ! 584. 1 lb-ft 
Fuel Flow : 64.0 lb/hr 
Brake Power : 144.80 bhp 
BSFC i .442 lb/bhp-hr 
Indicated Power ; 21,06 kwYcyl 
Peak Pressure : 8,859 MPa 
Peak Rate of Pressure Rise; 790.8 kPa/deg 
Peak Heat Release Rate : 320.4 Joules/deg 
Cumulative Heat Release i 3657.01 Joules 
Apparent Combustion Efficiency ; 68.6 X 
Indicated Thermal Efficiency : 36.4 V. 
Brake Thermal Efficiency ;             31. t V. 
Ignition Delay : 1,7 degrees 
Centroid Phasing : 187.3 degrees 
Centroid Magnitude : 51,17 J/degree 
Sensitivity : 24.7 degrees 
Premixed/Diffusion Ratio :               .06788 



880420.131028 AL-17355-F AL-1292Ö-L NH220 7 
Kl-Exhaust 1, F 1077.5 .802 580.31 .446 
K2-Exhaust 2, F 1094.3 .959 590.45 .533 
K3-Exhaust 3, F 1097,0 ,944 591,69 .525 
K4-Exhaust 4, F 1066.7 .739 574.85 .411 
K5-Exheust 5, F 1136.4 .674 613.57 .375 
K6-Exhaust 6, F 1057.8 .854 569.86 .474 
K7-Exhaust Common, F 1187.8 1.311 642.11 .728 
Dry Bulb Temperatur«, F 79.880 .337 26.600 .187 
Wet Bulb Temperature, F 66.371 .028 19.095 .016 
•Jl-Uater In, F 158.41 .115 70.227 .064 
J2-Water Out, F 169.39 .068 76.327 .038 

■J3-0il Sump, F 208,06 .27 0 97.813 .150 
J4-Fuel Inlet, F 89.651 .108 32,029 .060 
•J5-Air After Filter, F 100,01 .120 37.783 .067 
J6-Intake Manifold, F 100.62 .157 38.125 .087 
J7-Fuel Return, F 89.326 .142 31.848 .079 
Pi-Fuel, PSIG 68,572 .895 472.79 6.171 
P2-0il Gallery, PSIG 45.606 .081 314.45 .560 
P6-Ex Common, "H20G 12.412 .062 3.089 .015 
P7-Air Aft Filt, "H20V 2.183 .216 .543 .054 
P8-Blowby, "M20G .032 .022 .008 .006 
Pll-Baro <Vent>, "Hg ABS   28.929 .002 97.964 .006 
Speed, RPM 1099.7 2.006 1099.7 2.006 
Load, Lb-Ft 561.12 2.205 760.78 2.990 
Smoke, '/. 20.464 .335 20.464 .335 
Fuel Flow, Lb/Hr 51.578 .342 23.395 ,155 
Horsepower 117.50 .574 87.602 .428 
Corrected Horsepower 123.66 .604 92,196 ,450 
eSFC, lb/hp-hr .439 .003 .267 .002 
Corrected BSFC ,417 .003 .254 .002 
Relative Humidity 49.261 .869 49.261 .869 
Reference Pressure,    inHg   28.768 97.420 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow i 
Brake Power : 
BSFC : 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Ccntroid Phasing : 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio : 

HH22 0G 
130.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.77 in-Hg 
1100 RPM 
561.1 lb-ft 
51.6 lb/hr 
117.52 bhp 
.439 lb/bhp-hr 

FILE 

kW/cyl 
MPa 
kPa/deg 
6 Joules/deq 

Joules 

17. 05 
8.807 
771 .3 

321 
3481.51 
68.5 'A 
36.6 V. 
31 .3 y. 
1.9 degrees 

186.2 degrees 
51.10 J/degree 
23.3 degrees 

. 07947 



CUMMINS NH220 LOG SHEET 
TEST NO. 7   FUEL DATE^VPAGE  71 

Operator ~ZÄ> f Time Z^£ HXL &>5_ £_!£_ 3L51 3:^JTT 
Test Hour 3W /Om/iät&H't' /&*»'*? Wm'*J fCtof*) /&*/*> 
Speed, RPM &£ 

ü 
LM. mL 'tfd>e> !<&>& /iöt /&%> 

Load, lb—ft ml £J12M &7M &-3 </£.$ Ml 
Fuel Flow, Ib/hr /ös.9 nv 51L !m QSJL ILS m. 
Exh. Opacity, % H2V £K$ /0.6 KO Id £.& 3D.& 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 jiSSL 'ML m. m. m. &Z Ml 
Exhaust Cyl. 2 0L>m m. 2il sa azz. W- 
Exhaust Cyl. 3 m$- /217 136 22L -ML Hll Ü*L 
Exhaust Cyl. 4 lM_ @35_ 221 211 Ä %2±. im_ 
Exhaust Cyl. 5 t?tf $ ft $7_ in SfQ 22L (Ü5L 
Exhaust Cyl. 6 /ia_uii m_ ̂ 7 iB-HfL m_ 
Exhaust Common tffrr &s w 72L £l± 131 0O 
Water In ILL lio I£l UO-JM. Ml M. 
Water Out no m_ Mit Mft m /7Q   /tf 
Oil Sump Ä39 .025 9-2/ Uli MO QQ6 2&L 
Fuel U- SL 5L 20. 33L SL 3L 
Inlet Air /OO /c£> VL 7? Ü U- föO 
Wet Bulb <7f £11 ÜL 
Dry Bulb fö-2- £Li 

SZÖfat 
£LL m &o_ 611 

%D_ Ä2s 12 
PRESSURES, PSIG 
Fuel Pump S4Ö i&o &o 4^2. ICQ /Ötö 
Oil Gallery isl MZ SLo SZo m. Ml Sl.O 

LOW PRESSURES 

HJ Intake Vac, in.water ill sJ il S.S T£ 3.$ 
Exh. Comm., in.Water a\o m /f.Ö H.o K.Ö %D_ (10 
Blowby, in.water ~5 6 o o 0 ö 
Barometer, in.Hg WtMiirmtio niom.fäm.47\jt.$7 



CUMMINS NH220 LOG SHEET 
TEST NO. 7   FUEL DATE^gPAGE 21 

Operator         {^.fe o-^ 
Time                        " 3tf j 3:37 
Test Hour /&/*',>) PA<L> 
Speed, RPM ipl HOD 
Load, lb—ft SfrS ss/./ 
Fuel Flow, lb/hr 113 l$.1 
Exh. Opacity, % 37?> no 
TEMPERATURES, DEC F 
Exhaust Cyl. 1 I&t5 wi 
Exhaust Cyl. 2 lia /^f 
Exhaust Cyl. 3 I!5¥ /06? 
Exhaust Cyl. 4 tltf Ml 
Exhaust Cyl. 5 //7/ l&t 
Exhaust Cyl. 6 ll/i /osi 
Exhaust Common ?m 11%, 
Water In M \/Ti 
Water Out no ttf 
Oil Sump QPh ^ov 
Fuel 11 V 
Inlet Air /oo ICO 
Wet Bulb ill ao 
Dry Bulb ns no 
PRESSURES, PSIG 
Fuel Pump ?£*> 7$o 
Oil Gallery S3.t %f 
LOW PRESSURES 

Intake Vac, in.water 3./ i-i 
Exh. Comm., in.Woter H-S tf-o 
Blowby, in.water 0 (D 
Barometer, in.Hg UK tfM> 



880420.134001 AL-16085-F i AL-12920-L HH220 7 
Kl-Exhaust 1, F 1174.6 1 . 126 634.78 .626 
K2-Exhaust 2, F 1272.6 .325 689.2 0 . 181 
K3-Exhaust 3, F 1309.5 .416 709.74 .231 
K4-Exhaust 4, F 1232.7 .570 667.04 .317 
K5-Exhaust 5, F 1246.6 .393 674.79 .221 
K6-Exhaust 6, F 1167.6 .483 630.91 .268 
K7-Exhaust Common, F 1288.9 .286 698.27 . 159 
Dry Bulb Temperature, F 81 .988 .287 27.771 . 159 
Wet Bulb Temperature, F 66.943 .079 19.413 .044 
J1-Water In, F 162.22 . 090 72.346 . 050 
J2-Water Out, F 169.54 .049 76.413 .027 
■J3-0il Sump, F 220.07 .540 104.48 .300 
J4-Fuel Inlet, F 91.258 .025 32.921 . 014 
J5-Air After Filter, F 100.27 ,057 37.93 0 ■ 031 
•J6-Intake Manifold, F 100.19 .052 37.882 . 029 
J7-Fuel Retarn, F 93.740 .045 34.300 . 025 
Pi-Fuel, PSIG 136.17 1 .947 938.83 13.424 
P2-0il Gallery, PSIG 57.590 .053 397.07 .364 
P6-Ex Common, "H20G 26.698 . 158 6.643 . 039 
P7-Air Aft Filt, "H20V 6.278 .366 1 .562 . 091 
P8-Blowby, "H20G . 029 .028 .007 . 007 
Pll-Baro <Vent>, "Hg ABS 28.917 .003 97.923 . 010 
Speed, RPM 2101 .2 2.343 2101 .2 2.343 
Load, Lb-Ft 499.64 1 .712 677,42 2.321 
Smoke, 7. 45.245 1 .512 45.245 1 .512 
Fuel Flow, Lb/Hr 103.30 1 .945 46.856 .882 
Horsepower 199.89 .686 149,03 .512 
Corrected Horsepower 210.49 .723 156.94 .539 
BSFC, lb/hp-hr .517 .010 .314 . 006 
Corrected BSFC .491 .010 .299 . 006 
Relative Humidity 45.670 .658 45.670 .658 
Reference Pressure, inHg 28.455 96.359 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore ; 
Stroke ; 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure i 
Speed : 
Load  > 
Fuel Flow i 
Brake Power : 
BSFC ; 
Indicated Power 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ; 
Centroid Phasing : 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio : 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
IS BTDC 

181,0 degrees 
26,46 in-Hg 
2101 RPM 
499.6 lb-ft 
103.3 lb/hr 
199.86 bhp 
.51? lb/bhp-hr 

30.19 kW/cyl 
7.081 MPa 
585.6 kPa/deg 

215.4 Joules/deg 
3466.7? Joules 
66.3 V. 
33,0 y. 
27. 1 '/. 
7.3 degrees 
197.2 degrees 
40,74 J^degree 
28.9 degrees 

.25260 

FILE CN1S22 



880420,135044 AL-16085-F AL-12920-L NH220                 7 
Kl-Exhaust 1, F 1161.0 .461 627.24     .256 
K2-Exhaust 2, F 1256.7 .725 68 0.39     .4 03 
K3-Exhaust 3, F 1287.8 .669 697.65     .372 
K4-Exhaust 4, F 1233.3 .643 667.37     .357 
K5-Exhaust 5, F 1249.4 .395 676.35     .219 
K6-Exhaust 6, F 1167.1 .734 630.61      .4 08 
K7-Exhaust Common, F 1303.6 .449 706.44     .250 
Dry Bulb Temperatur«, F 81.612 ,243 27.562     .135 
Wet Bulb Temperature, F 66.533 .060 19.185     .033 
J1-Water In, F 160.91 .083 71.617     .046 
J2-Water Out, F 169.33 .066 76.293     .036 
•J3-0Ü Sump, F 225.81 .221 107.67     .123 
J4-Fuel Inlet, F 92.558 .065 33.643     .036 
J5-Air After Filter, F 100.47 .227 38.042     .126 
J6-Intake Manifold, F 100.56 .249 38.089     .139 
J7-Fuel Return, F 94.473 .057 34.707     .032 
Pi-Fuel, PSIC 123.33 1.020 850.35 7.033 
P2-0Ü Gallery, P8IG 55.317 .090 381.40     .619 
P6-Ex Common, "H20G 19,092 .190 4.751     .047 
P7-Air Aft Filt, "H20V 5.318 .445 1.323     .111 
P8-Blowby, "M20G .001 .056 .000     .014 
Pll-Baro <Vent>, "Hg ABS 28.907 .006 97.891     ,019 
Speed, RPH 1803.8 3.784 1803.8 3.784 
Load, Lb-Ft 543.19 5.779 736.46 7.835 
Smoke, V. 28.104 .331 28.104     .331 
Fuel Flow, Lb/Hr 87.571 2.513 39.722 1.140 
Horsepower 186.56 2.170 139,09 1.618 
Corrected Horsepower 196.48 2.286 146.49 1.704 
BSFC, lb/hp-hr .469 .013 .286     .008 
Corrected BSFC .446 .012 .271      .007 
Relative Humidity 45.343 .450 45.343     .450 
Reference Pressure, inHg 28,516 96.567 



HAW HIGH SPEED DIESEL - CUMMINS NH220G 
Bore : 
Stroke : 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power ; 
BSFC ; 
indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay ; 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ; 

FILE : CH1824 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 i bo 1 
19 BTDC 

181 . 0 degrees 
28.52 in-Hg 
1804 RPM 
543,2 lb-ft 
87.6 Ib/hr 
186.58 bhp 
.469 lb/bhp-hr 

27.38 kwYcyl 
7.593 MPa 
697.6 kPa/deg 

263, ,6 Joules/deg 
3576.02 Joules 
69.2 V. 
35.2 •/. 
29.8 '/. 
6.5 degrees 
194.8 degrees 
44.22 J/degree 
27.3 degrees 

.23666 



880420.140140 AL-16085-F AL-12920-L HH220 7 
Kl-Exhaust 1, F 831.49 1,194 444.16 .663 
K2-Exhaust 2, F 940.13 9.257 504.52 5.143 
K3-Exhaust 3, F 935.54 1.145 501.96 .636 
K4-Exhaust 4, F 896.51 1.324 480,28 .736 
K5-Exhaust 5, F 870.19 1.033 465.66 .574 
K6-Exhaust 6, F 834.67 1.416 445.93 ,787 
K7-Exhaust Common, F 392.19 1,202 477.88 ,668 
dry Bulb Temperatur«, F 82.254 .320 27.919 .178 
Wet Bulb Temperature, F 67.048 .076 19.471 .042 
•Jl-Water In, F 163.72 .065 73,179 .036 
J2-Water Out, F 168.54 .067 75,357 .037 
J3-Oil Sump, F 221.41 .217 105.23 .120 
J4-Fuel Inlet, F 91.304 .060 32.947 .033 
J5-Air After Filter, F 99.665 .222 37.592 .123 
J6-Intake Manifold, F 99,307 .221 37.393 .123 
J7-Fuel Return, F 91.173 .168 32.874 .093 
Pi-Fuel, PSIG 59.456 ..223 409,93 1.534 
P2-011 Gallery, PSIG 56.099 .053 386,79 .368 
P6-Ex Common, "H20G 14.667 .054 3.650 .014 
P7-Air Aft Filt, "H20V 5.546 .592 1.380 .147 
P8-Blowby, "H20G .005 .065 ,001 .016 
Pll-Baro <Vent), "Hg. ABS   28.901 .004 97.870 .014 
Speed, RPM 1801.6 3.596 1801.6 3.596 
Load, Lb-Ft 368.60 8.692 499.75 11.795 
Smoke, '/. 11.301 .101 11,301 .101 
Puel Flow, Lb/Hr 57.356 4.075 26.016 1.848 
Horsepower 126.44 3.118 94.274 2.325 
Corrected Horsepower 133.15 3,283 99.275 2.448 
BSFC, lb/hp-hr .454 ,035 .276 .021 
Corrected BSFC .431 .033 .262 .020 
Relative Humidity 45.348 .690 45.348 ,690 
Reference Pressure, inHg   28.493 96.489 



HAVY HIGH SPEED DIESEL - CUMMIHS 
Bore ; 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset : 
Reference Pressure 
Speed ; 
Load 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay s 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity ; 
Premixed/'Diffusion Ratio : 

HH22QG 
130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
28,49 in-Hg 
1802 RPM 
368,6 lb-ft 
57.4 lb/hr 
126,47 bhp 
.454 lb/bhp-hr 

FILE CHI 826 

13.92 
6. 011 
419.4 

156, 
2455 
72.4 

kwVcyl 
MPa 
kPa/deg 
2   Joules/deg 

Joules .58 
y. 

37.2 "/. 
30.9 y. 
11.1 degrees 
195.0 degrees 
31.10 J/degree 
23,0 degrees 

.48226 



880420.141026 AL-160* J5-F i AL-12920-L HH; 220 7 
KJ-Exhaust 1, F 688.03 1 .214 364.46 .674 
K2-Exhaust 2, F 779.27 1 .239 415.15 .688 
K3-Exhaust 3, F 769.53 1 .418 409.74 .788 
K4-Exhaust 4, F 730.13 1 .244 387.85 .691 
K5-Exhaust 5, F 712.01 1 .425 377.78 .792 
K6-Exhaust 6, F 680.34 1 .494 360.19 .830 
K7-Exhaust Common, F 721.77 1 .013 383.21 .563 
Dry Bulb Temperature, F 82.453 .539 28.029 .300 
Wet Bulb Temperature, F 66,925 . 128 19.4 03 . 071 
J1-Water In, F 164.64 .075 73.688 . 041 
J2-Water Out, F 167.92 .050 75.509 .028 
J3-Oil Sump, F 217.46 . 162 103.03 . 090 

■J4-Fuel Inlet, F 90.406 . 053 32.448 .029 
,'5-Air After Filter, F 99.683 .092 37.602 .051 
J6-Intake Manifold, F 99,873 . 1 17 37.707 .065 
J7-Fuel Return, F 89,000 . 134 31.667 .075 
Pi-Fuel, PSIG 41.321 .489 284.90 3.375 
P2-0il Gallery, PSIG 57.133 . 034 393.92 ,234 
P6-Ex Common, "H20G 13.312 .098 3,313 .024 
P7-Air Aft Filt, "H20V 5.603 .382 1 .394 . 095 
P8-Blowby, "H20G .016 .052 .004 .013 
PI1-Baro <Vent>, "Hg ABS 28.903 .004 97.877 .014 
Speed, RPM 1804.1 3 .346 1304.1 3.346 
Load, Lb-Ft 274.88 5 ,272 372.68 7. 148 
Smoke, V. 9.034 i . 152 9.034 . 152 
Fuel Flow, Lb/Hr 45.062 3, ,925 20.440 1 .780 
Horsepower 94.425 1 , .879 70.401 1 .401 
Corrected Horsepower 99.407 1 , ,978 74.115 1 .475 
BSFC, lb/hp-hr .478 i .045 .291 .027 
Corrected BSFC .454 i .043 .276 .026 
Relative Humidity 44.496 ,933 44.496 .933 
Reference Pressure, i nHg 28.491 96,482 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke ; 
Displacement : 
Compression Ratio r 
Injection Timing ? 
Crankangle Offset s 
Reference Pressure : 
Speed : 
Load 
Fuel Flow s 
Brake Power ; 
BSFC ; 
Indicated Power ; 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

1S1» 0 degrees 
28.49 in-Hg 
1804 RPM 
274.9 lb-ft 

45.1   Ib/hr 
94.42  bhp 
.478   lb/bhp-hr 

FILE CN1823 

kwYcyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

14.69 
5.474 
325.9 

131 
1919.90 
72.2 Y. 
36.7 X 
29.3 V. 
13.3 degrees 
194.8 degrees 
28.45 d/degree 
20.5 degrees 

.64677 



880420,145251 AL-16085-F AL-12920-L NH220 
K1-Exhaust 1, F 498.20 .563 259.00 .313 
K2-Exhaust 2, F 565.09 .572 296,16 .318 
K3-Exhaust 3, F 561.48 .799 294.15 .444 
K4-Exhaust 4, F 527.47 1 ,41 0 275.26 .783 
K5-Exhaust 5.. F 512,40 1 .224 266.89 .68 0 
K6-Exhaust 6, F 479.16 .464 248.42 .258 
K7-Exhaust Common, F 516.11 1 . 169 268.95 .649 
Dry Bulb Temperature, F 85.352 .644 29.640 .353 
Wet Bulb Temperature, F 67.555 .095 19.753 . 053 
■J1-Water In, F 166.35 . 133 74.638 .074 
J2-Water Out, F 167.97 . 086 75.540 . 048 
•J3-0il Sump, F 209.30 . 141 98.499 .078 
J4-Fuel Inlet, F 89,048 .049 31.693 .027 
J5-Air After Filter, F 98.285 .229 36.825 . 127 
J6-Intake Manifold, F 98.994 .288 37.219 . 160 
■J7-Fuel Retarn, F 88,643 .067 31.468 . 037 
Pi-Fuel, PSIC 21.263 . 176 146.60 1 .217 
P2-0Ü Gallery, PSIG 58.339 . 020 402.23 . 136 
P6-Ex Common, "H20G 10.076 . 044 2.507 ,01 1 
P7-Air Aft Filt, "H20V 5.988 .293 1 .490 . 073 
P8-Blowby, "H20G -. 013 .036 -.003 . 009 
P11-Bero <Vent>, "Hg ABS 28.881 .0 03 97.802 . 009 
Speed, RPM 1803.3 2 .674 18 03.3 2 .674 
Load, Lb-Ft 136.88 9 .558 185.59 12 .959 
Smoke, Y. 6.859 . 089 6.859 . 089 
Fuel Flow, Lb/Hr 26.839 2 .546 12.174 1 . 155 
Horsepower 47.003 3 .326 35.044 2 .480 
Corrected Horsepower 49.442 3 .499 36.863 2 .609 
BSFC, lb/hp-hr .571 . 037 .347 . 022 
Corrected BSFC .543 . 035 .330 . 021 
Relative Humidity 39.739 1 . 144 39.739 1 . 144 
Reference Pressure, inHg 28.441 96.311 



HAW HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke •• 
Displacement : 
Compression Ratio : 
Injection Timing i 
Crankangle Offset ; 
Reference Pressure : 
Speed : 
Load 
Fuel Flow : 
Brake Power s 
BSFC ; 
Indicated Power ; 
Peak Pressurtt   : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

HH22GG 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.44 in-Hg 
1803 RPH 
136.9 lb-ft 
26.8   lb/hr 
47.00  bhp 
.570   lb/bhp-hr 

FILE CH183 0 

kwVcyl 
MPa 
kPaAjeg 
8   Joules/deg 

Joules 

8.51 
4.745 
197.5 

97 
1152.12 
72.8   '/. 
35.8 V. 
24.6  y. 
15.9 degrees 
194.3 degrees 
22.47 J/degree 
17.4 degrees 

.91732 



880420.15013? AL-16085-F AL-12920-L NH220 7 
K1-Exhaust 1, F 372.82 .362 189.34 .201 
K2-Exh«ust 2, F 414.04 1.045 212.25 .581 
K3-Exhaust 3, F 420.22 1.129 215,68 ,62? 
K4-Exhaust 4, F 401.73 .96? 205.41 .537 
K5-Exhaust 5, F 377.37 1.235 191.87 .686 
K6-Exhaust 6, F 344.52 .587 173,62 .326 
K?-Exhaust Common, F 385.31 1.171 196.28 .651 
Dry   Bulb Temperature, F 86.579 .252 30.322 .140 
Wet Bulb Temperature, F 67.6 06 .066 19.781 .037 
■Jl-Water In, F 169.39 .145 76.328 .081 
J2-Water Out, F 170.13 .154 76.736 .086 
J3-0il Surop, F 206.45 .14? 96.916 .082 
J4-Fuel Inlet, F 88.731 .064 31.517 .036 
■J5-Air After Filter, F 97.270 .149 36.261 .083 
•J6-Intake Manifold, F 98.176 ,108 36.764 .060 
J7-Fuel Return, F 87.019 .083 30.566 .046 
P1-Fuel, PSIG 11.370 .049 78.393 .338 
P2-0il Gallery, PSIG 58.486 .025 403.25 .172 
P6-Ex Common, "H20G 7.552 .045 1.879 .011 
P7-Air Aft Filt, "H20V 6,46? .523 1.609 .130 
P8-Blowby, "H20G -.013 .028 -.003 .007 
P11-Baro <Vent), "Hg ABS   28.871 .003 97.768 .010 
Speed, RPM 1801.7 2.768 1801.7 2.768 
Load, Lb-Ft 42.921 3.160 58,193 4.284 
Smoke, V. 5.253 .053 5.253 .053 
Fuel Flow, Lb/Hr 16.707 .269 7.578 .122 
Horsepower 14.724 1.081 10.978 .806 
Corrected Horsepower 15.473 1.136 11.536 .847 
BSFC, lb/hp-hr 1,140 .086 .694 .052 
Corrected BSFC 1.085 ,082 .66 0 .05 0 
Relative Humidity 37.308 .376 37.308 .376 
Reference Pressure, inHg   28.395 96.157 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure ; 
Speed : 
Load  ; 
Fuel Flow ; 
Brake Power ; 
BSFC : 
Indicated Power 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

NH220G 
130,2 mm 
152.4 mm 
12169,? cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.40 in-Hg 
1802 RPM 
42.9 lb-ft 
16.7 Ib/hr 
14.73 bhp 

1.134 lb/bhp-hr 

FILE CH1832 

4,94 
4,376 
156.4 

79 
726,135 
73.6   V. 

3 
4 
0 

kwVcyl 
MPa 
kPa/deg 
3 Joules^deg 

Joules 

33.3 Y. 
12.4 '/. 
17.0 degrees 
194.0 degrees 
20.04 J/degree 
16.0 degrees 
1.05694 



880420.151032 AL-16085-F AL-12920-L NH220 7 
Kl-Exhaust 1, F 1121.8 1.161 605.44 .645 
K2-Exhaust 2, F 1197.0 1.974 647.21 1.096 
K3-Exhaust 3, F 1203.2 2.275 650.65 1.264 
K4-Exhaust 4, F 1141,4 3.289 616,31 1.827 
K5-Exhaust 5, F 1190.7 2.645 643.70 1.469 
K6-Exhaust 6, F 1121.5 1,759 605,28 .977 
K7-Exhaust Common, F 1253.3 3.557 678.52 1.976 
Dry Bulb Temperature, F 84.049 .494 28.916 .274 
Wet Bulb Temperature, F 67.163 .049 19.535 .027 
Jl-Water In, F 160.36 .080 71.314 .045 
J2-Water Out, F 168.86 .046 76.033 .026 
J3-0il Sump, F 206.10 .201 96.723 .112 
J4-Fuel Inlet, F 90.228 .126 32.349 .070 
05-Air After Filter, F 99.433 .180 37.463 .100 
J6-Intake Manifold, F 101.17 .166 38.428 .092 
J7-Fuel Return, F 92.749 .060 33.749 .034 
P1-Fuel, PSIG 106.12 .613 731,69 4.226 
P2-0il Gallery, PSIG 56.561 .036 389.97 .252 
P6-Ex Common, "H20G 14.256 .104 3.547 .026 
P7-Air Aft Filt, "H20V 4.535 .299 1.129 .074 
P8-Blowby, "H20G .007 .041 .002 .010 
PI1-Baro <Vent>, "HgABS   28.867 .002 97.756 .008 
Speed, RPM 1501.1 2.844 1501.1 2.844 
Load, Lb-Ft 561.42 2.956 761.18 4.008 
Smoke, V, 27.626 .839 27.626 .839 
Fuel Flow, Lb/Hr 73,017 10,208 33.120 4.630 
Horsepower 160.47 .767 119.64 .572 
Corrected Horsepower 169.05 .808 126,04 .602 
BSFC, lb/hp-hr .455 .063 .277 .038 
Corrected BSFC .432 ,060 .263 .036 
Relative Humidity 41.500 .980 41.500 .980 
Reference Pressure, inHg   28,534 96.626 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  ; 
Fuel Flow ! 
Brake Power : 
BSFC : 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude 
Sensitivity i 
Premixed/Diffusion Ratio : 

NH220G 
13 0.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
IS BTDC 

13t.0 degrees 
28.53 in-Hg 
150? RPM 
561.4 lb-ft 
73.0 lb/hr 
160.45 bhp 
.455 lb/bhp-hr 

23.65 
8.1 18 
831 .5 

327 
3621 

FILE : CHI 834 

kW/cyl 
MPa 
kPa/deg 
9 Joules/deg 

Joules 49 
70.0 V, 
36.5 V. 
30.8 '/. 
5.6 degrees 
192.1 degrees 
52.00 J/degree 
25.5 degrees 

.21928 



380420.151944 AL-16Q85-F AL-12920-L NH220 7 
Ki-Exhaust 1, F 1096,9 1.232 591.62 .685 
K2-Exhaust 2, F 1160.1 1.201 626.73 .667 
K3-Exhaust 3, F 1153.1 .926 622.85 .514 
K4-Exhaust 4, F 1123.0 ,413 606.13 ,223 
K5-Exhaust 5. F 1172.7 1.474 633.71     .819 
K6-Exhaust 6, F 1110.8 .732 599.32 .407 
K7-Exhaust Common, F 1242,9 .879 672.71 .488 
ü>ry  Bulb Temperatur«, F 85.480 ,508 29,711 .282 
Wet Bulb Temperature, F 67.533 .098 19.741 .054 
J1-Water In, F 158.75 .145 70.414 .080 
J2-Water Out, F 169.20 .105 76.225 .059 
J3-0il Sump, F 205.30 .216 96.277 ,120 
J4-Fuel Inlet, F 91.838 .081 33.243 .045 
J5-Air After Filter, F 99.750 .182 37.639 .101 
.'6-Intake Manifold, F 100.97 ,227 38.318 .126 
J7-Fuel Return, F 91.949 .034 33.305 .019 
Pi-Fuel, PSIG 93.280 .480 643,15 3.308 
P2-0il Gallery, PSIG 53.352 .017 367.85 .120 
P6-Ex Common, "H20G 13.418 .086 3.339 .021 
P7-Air Aft Filt, "H20V 3.859 .145 .960 .036 
P8-Blowby, "H20G -.017 .037 -.004 .009 
Pll-Baro <V«nt>, "Hg ABS   28.861 .002 97.734 .007 
Speed, RPM 1302.7 3.191 1302.7 3.191 
Load, Lb-Ft 571.37 1.975 774.67 2.677 
Smoke, X 36.408 .939 36.408 .939 
Fuel Flow, Lb/Hr 74.293 2.316 33.699 1.051 
Horsepower 141.73 .678 105.67 .506 
Corrected Horsepower 149.37 .715 111.37 .533 
8SFC, lb/hp-hr .524 .016 .319 .010 
Corrected BSFC .497 .015 .303 .009 
Relative Humidity 39.412 .851 39.412 .851 
Reference Pressure,    inHg   29,577 96,773 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE : CN1S36 
Bore : 130,2 mm 
Stroke s 152.4 mm 
Displacement : 12169,7   cc 
Compression Ratio : 15.5-to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset : 181.0 degrees 
Reference Pressure : 28.58 in-Hg 
Speed i 1303 RPM 
Load  : 571.4 lb-ft 
Fuel Flow ! 74.3 lb/hr 
Brake Power : 141.76 bhp 
BSFC : ,524 lb/bhp-hr 
Indicated Power : 20.72 kwVcyl 
Peak Pressure : 8.592 MPa 
Peak Rate of Pressure Rise; 930.2 kPa/deg 
Peak Heat Release Rate : 380.5 Joules/deg 
Cumulative Heat Release : 3588.87 Joules 
Apparent Combustion Efficiency s 59. 1 '/. 
Indicated Thermal Efficiency : 31.4 7. 
Brake Thermal Efficiency : 26.7 '/. 
Ignition Delay : 5.1 degrees 
Centroid Phasing : 188,8 degrees 
Centroid Magnitude i 60.00 J/degree 
Sensitivity s 22.7 degrees 
Premixed/Diffusion Ratio : .22586 



880420.152928 AL-16Q85-F AL-t2920-L NH220 7 
Kl-Exhaust 1, F 1043.8 .863 562.13 .479 
K2-Exhaust 2, F 1085,2 .875 585.13 .486 
K3-Exhaust 3, F 1067.5 1.234 575.28 .686 
K4-Exhaust 4, F 1041.6 .810 560,86 ,450 
K5-Exhaust 5, F 1096,0 .574 591,13 .319 
K6-Exhaust 6, F 1054,5 ,525 568,05 .291 
K7-Exhaust Common, F 1147,0 1.374 619.42 ,763 
Dry Bulb Temperatur«, F 85.008 ,188 29,449 ,105 
Wet Bulb Temperature, F 67.769 .024 19.872 ,0T4 
J1-Water In, F 156.74 .248 69.301 .138 
•J2-Water Out, F 168.13 .129 75.629 .071 
J3-0iI Sump, F 203.75 .286 95.414 .159 
J4-Fuel Inlet, F 91,549 .052 33,083 .029 
J5-Air After Filter, F 100.04 .109 37.802 .060 
J6-lntake Manifold, F 100.43 .175 38.016 .097 
J7-Fuel Return, F 91.300 ,066 32.945 ,036 
Pi-Fuel, PSIG 75.543 .741 520.85 5.111 
P2-OÜ Gallery, PSIG 47.238 .042 325.70 .292 
P6-Ex Common, "H20G 11.119 .069 2,767 .017 
P7-Air Aft Filt, "H20V 3,179 .132 .791 .033 
P8-Blowby, »H20G .023 .039 .006 .010 
Pll-Baro <Vent>, "Hg ABS   28.857 .003 97.720 .009 
Speed» RPM 1100.0 2.892 1100.0 2.892 
Load, Lb-Ft 555.00 2.752 752.48 3,732 
Smoke, '/. 34,225 .822 34.225 ,822 
Fuel Flow, Lb/Hr 61.942 3.164 28.097 1.435 
Horsepower 116.25 .639 86,670 .476 
Corrected Horsepower 122.62 .674 91.425 .503 
BSFC, lb/hp-hr .533 .028 .324 .017 
Corrected BSFC .505 ,027 ,307 ,016 
Relative Humidity 41.089 .366 41,089 .366 
Reference Pressure, inHg   28.623 96.928 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke ; 
Displacement ; 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset s 
Reference Pressure ; 
Speed : 
Load 
Fuel Flow ; 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate t 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity ; 
Premixed/Diffusion Ratio : 

NH220G 
130.2 mm 
152.4 mm 
12!63.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
28.62 in-Hg 
1100 RPM 
555.0 lb-ft 
61.9 lb/hr 
116.24 bhp 
,533 lb/bhp 

17.00 
8.769 
951 .0 

393 
3438.56 
57.4 X 
31.0 Y. 
26.3 V. 
3,8 degrees 
186.1 degrees 
64.12 J/degree 
21.3 degrees 

.17775 

FILE CN1839 

-hr 
kwVcyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI)  
Engine Type: Cummins NH220G   Engine Tester; ~QJ 

Test Fuel: TfOfAJ/tUX? Date: y-£-ftf 

Step Initials Test Procedure 

l' /rL.r- Flush fuel system with BF-2 
2' £■ LLL-A Engine warmup 
3«    ^r. AA Clean smokemeter lenses and adjust purge air 
4«    /r.L-r- Full rack power check with BF-2. Maintain fuel temperature 

at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

5» rrs/--r<. Compute corrected power levels and maximum cylinder pressures 

°« ^,/^C Compare to 95% confidence bands of BF-2 performance 

7. bt-rl Determine action; i.e. continue or contact DTNSRDC 

8. /rrJL-/U Flush fuel system withz^T/J/ZCf?  test fuel 
9* £JLJL Engine warmup 
lü*  6~- L r~, Clean smokemeter lenses and adjust purge air 

!!• £,/-/% Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 

A        at rated speed. 

12. ^ß-'T Flush fuel system with BF-2 

13. Or-/~fl. Engine warmup 

14«  /t,L<rt Clean smokemeter lenses and adjust purge air 
i5-   fff./* Full rack power check with BF-2. Maintain fuel temperature 

at 3 2+2C, air temperature at 3 8+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
5ü+2mm of mercury under full-rack conditions at 

/\        rated speed. 

16« (rl'fi Compute corrected power levels and maximum cylinder pressures 

17. f^./.M Compare to 95% confidence bands of BF-2 performance 
iö* Pj-JL-r- Determine action; i.e. continue or contact DTNSRDC 

!*• £-.ljfl. Flush   fuel   system  with  7£ö7/J//C/97t e s t   fuel 
2Ü« &-/-ß Engine warmup 

21. &-£>r- Clean smokemeter lenses and adjust purge air 

22. &-, /, //    Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 7/+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester;  BFLRF(SwRI) 

Fuel Blend: TFolAJ//Off] Date: ^zSzlJ-  

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 M3 t£U&l CK*0 

1800 369 e.uistl LVfS'&Z 
1500 M t/u/ftö (JV/SM 

1300 QU Zv/ttf 6/Ü/&C 
iioo j^7 Lv/<6>1 ^/T<ffr 

Cummins   NH220G   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend: fföl'AJ7/U$*? 

Speed      CBHP Run   #      RAW   File      AVG   File 

2100        Full-Rack X%        f M&f      tAJ/<ft> 

Full-Rack Ml        fJU/37/      t/UA&'Z 
133 pp>       UM21     UIL&2L 
98 gw     (MBS    <-MS76 
48 52^_  M/S77    QWS7H 
13 42?       d/u/S79      C/u/S&> 

1800 

1800 

1800 

1800 

1800 

1500        Full-Rack <WJ 6AJ/A f/ CMf& 

1300        Full-Rack ^     6/J/S^l      <>A>/S$Y 

iioo    Fun-Rack      A 76     d/y/.5^   £/J/SX6 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine   Type:   Cummins   NH220G        Engine   Tester;      BFLRF(SwRI) 

Fuel   Blend; Tfö7M/W] Date:     ±£^Tj[ 

Engine Operating Conditions 

Fuel Temperature 86F -  94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 379 CM&L Lmtä 
1800 Q.%)      C/U/SV (LAYS9Ö 
1500 JW £/M5?/ /M/S9Z 
1300 dfjL faj{&3 6/U/£?¥ 

iioo      3t3 /LVM?<T C/v/3?£ 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend; ff^7^//a^7 

Speed  CBHP Run #  RAW File  AVG File 

2100        Full-Rack M t/U/397      &AJ/J??? 
1800        Full-Rack 4%S tWMJf       CM6&& 
1800 133 Q.%C *.*>&>/      {.VMOjL 
1800     98 X?f?7     /i.AJßal    WfAöH 
1800        48 ffffr      AW/OK     S./U/dO& 
1800     i3 in     f./UKo7    bütto^ 
1500        Full-Rack j fO        £/L>/£of        Chf&fO. 
1300        Full-Rack $f I Miff tWlIZ 
1100        Full-Rack }l#-        (LPÜ& LPli/H 



CUMMINS NH220 LOG SHEET 
TEST NO. 9  FUEL        DATE^^PAGE yy 

Operator 

Time 
/rA<y. 

Test Hour &*/>> 
Speed, RPM 
Load, lb—ft     
Fuel Flow, Ib/hr 

^£1 
m» 

Exh. Opacity, % 

TEMPERATURES, DEC F 

Exhaust Cyl. 1 
Exhaust Cyl. 2 
Exhaust Cyl. 3 
Exhaust Cyl. 4 

Exhaust Cyl. 5 

Exhaust Cyl. 6 

t&- 
(DmJ 
iQdD 

3SJ 
mi 

3d).e> ll£. 

USL im 
ats. 
ML 
iM 
.021011 
Tm 

Exhaust Common 
Water In 

WT/&7 
Water Out 

ßl m 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 

Fuel Pump 
Oil Gallery 

M w 
IÖÖ 

ia> r/f 
if*"     ^(H'<^ 

211 

IM. 
iM. 

1221 
tm. 

0L 
&L 
lio 
täL 

T 
£L 

?:ss 

f&l tiff 
<mtm7 
TOSL 
&f 

cm 
Ul£ 

mh. 
1U5L 
tj& 
iSl 
M 
ill 
17 

■?■ 

f:*fl> 
/£*> 

(l£L 
5&£ 

ilZ. 
QD_ 

\m_<m m. IOÜL 

tw//& 
UK mi 

mk 
U£L 
M. 
ist 
IV 
2Jo_ 

2L 
75-t 

%un 

m& 

LOW PRESSURES 
Intoke Vac, in.water 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

m. 

WL 

./&- 

2L* 

tfCKD 

\S5-7 

11 m. 
n. 

A 

7U 
m 

Jd$D_ 
Mo 

U. 
ILO 

0 
to.r?M? 

2&b 

ML 
no 

/MQ_ 
m&L 
<j>£L 
(I20_ 
1£L 
J£L 
M. 
11 

no 
HI 

i D 
J 

Ö 

n&- 

2&& 
HU 

LL 
ill 
V 

öimvtä 

V 



B30405.084917 AL-1735S-F AL-12920-L NH220 3 
Kl-Exhaust 1, F 1187,1 .685 641.73 .381 
K2-Exhaust 2, F 1300.8 .671 704.90 .373 
K3-Exhaust 3, F 1270.8 .600 688.21 .333 
K4-Exhaust 4, F 1244.1 .555 673.41 .309 
K5-Exhaust 5, F 1271.5 .386 688.61 .214 
K6-Exhaust 6, F 1186.6 .597 641.42 .331 
K7-Exhaust Common, F 1297.7 .342 703.15 . 190 
bry   Bulb Temperatur«, F 75.223 .064 24.013 . 036 
Wet Bulb Temperatur«, F 71.831 .025 22.128 .014 
J1-Uater In, F 163.67 .223 73. 150 . 124 
J2-Water Out, F 170.45 . 166 76.915 . 092 
J3-Oil Sump, F 212.83 .484 100.46 .269 
J4-Fuel Inlet, F 88.158 .028 31 .199 .016 
J5-Air After Filter, F 101.10 .077 38.387 . 043 
J6-Int«ke Manifold, F 104.83 .054 40.463 . 030 
J7-Fuel Return, F 91.897 .047 33.276 .026 
PI-Fuel, P8IC 132.53 1 .091 913.76 7.521 
P2-0il Gallery, PSIC 38.546 .101 403.66 .695 
P6-Ex Common, "H20G 22.371 .174 5.567 . 043 
P7-Air Aft Filt, "H20V 10.183 .236 2.534 .059 
P8-Blowby, "H20C -.032 .047 -.008 .012 
P11-Baro <Vent>, "Hg ABS 28.959 . 003 98,067 .010 
Speed, RPN 2099.5 2.837 2099.5 2.837 
Load, Lb-Ft 477.07 3.515 646,82 4.766 
Smoke, V. 29.975 .389 29.975 .389 
Fuel Flow, Lb/Hr 85.814 .387 38.924 . 175 
Horsepower 190.71 1 .347 142.19 1 . 004 
Corrected Horsepower 202.43 1 .429 150.93 1 . 066 
BSFC, lb/hp-hr .450 . 004 .274 .002 
Corrected BSFC .424 .004 .258 .002 
Relative Humidity 85.047 .249 85.047 .249 
Reference Pressure, i nHg 28.210 95.531 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke J 
Displacement i 
Compression Ratio ; 
Injection Timing i 
Crankangle Offset : 
Reference Pressure i 
Speed i 
Load  > 
Fuel Flow i 
Brake Power s 
BSFC : 
Indicated Power i 
Peak Pressure ; 
Peak Rate of Pr^ssur^  Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Preaixed/Diffusion Ratio t 

NH22QG 
130.2 mm 
152.4 mm 
12169 .7 cc 
J5.5 -i bo 1 
19 BTDC 

191 .0 degrees 
28.21 in-Hg 
2100 1 ?PM 
477.1 lb-ft 
85.8 lb/hr 
190.77 bhp 
.450 lb/bhp-hr 

28.81 kwVcyl 
7.099 MPa 
537 .6 kPa/deg 

189 .3 Joules/deq 
3374.74 Joules 
76.2 X 
37.2 X 
30.6 ; i 
4.8 degrees 
198.1 degrees 
37.41 J/degree 
32.3 degrees 

FILE i CN1560 

14917 



830405.090344 AL-17355-F AL-T2920-L NH220 3 
Kl-Exhaust 1, F 1187.0 .583 641.64 .324 
K2-Exhaust 2, F 1276.4 .673 691.32 .374 
K3-Exhaust 3, F 1271 .0 .239 688.31 . 133 
K4-Exhaust 4, F 1248.4 .562 675.77 .312 
K5-Exhaust 5, F 1291 . 7 .975 699.82 .542 
K6-Exhaust 6, F 1185.7 ,955 640.96 .530 
K7-Exhaust Co»»on, F 1326.5 .444 719.14 .247 
üry   Bulb T«i»p«r«tur«, F 75.532 . 045 24.194 .025 
Wet Bulb Temptrature, F 72.001 .024 22.223 . 013 
J1-Uater In, F 162.39 .265 72.441 . 147 
J2-Water Out, F 170.42 .213 76.898 . 113 
J3-0il Sump, F 222.50 . 146 105.83 . 031 
J4-Fuel Inlst, F 88.880 .026 31 .600 . 014 
•J5-Air After Filter, F 100.78 .073 38.211 . 041 
J6-Intake Manifold, F 104.46 .093 40.257 . 052 
■J7-Fuel Return, F 92,245 .043 33.470 . 024 
P1-Fuel, PSIG 118.79 .792 819.02 5.463 
P2-0Ü Gallery, P8IG 55.426 .054 382.15 .373 
P6-Ex Common, "H20G 14,877 .326 3.702 . 081 
P7-Air Aft Filt, "H20V 9.207 ,494 2.291 . 123 
P8-Blowbv, "H20G -.011 .047 -.0 03 . 012 
Pll-Baro <Vant>, "Hg ABS 28.966 .003 98,090 . 012 
Spaad, RPM 1797.8 2.852 1797.8 2.852 
Load, Lb-Ft 520.53 3.576 705.75 4.848 
Smokc, X 18.128 .360 18,128 .360 
Fuel Flow, Lb/Hr 73.639 . 146 35.670 . 066 
Horstpoutr 178.19 1 .382 132,85 1 . 030 
Corrected Horsepower 189.06 1 .466 14 0,96 1 .093 
OSFC, lb/'hp-hr .441 . 003 .269 . 002 
Corrected BSFC .416 .003 . 253 . 002 
Relative Humidity 84.516 . 178 84.516 , 178 
Reference Pressure, i nHg 28.289 95.797 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore 
Stroke i 
Displacement i 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow s 
Brake Power i 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release > 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency t 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.29 in-Hg 
1798 RPM 
520.5 lb-ft 
78.6 lb/hr 
178.19 bhp 
.441 lb/bhp-hr 

FILE i CN1562 

26.09 
7.631 
632.3 

233 
3468. 
73.2 
36.7 
31 .2 
4.1 

kwVcyl 
MPa 
kPa/deg 
7    Joules/deq 

Joules 15 
■/. 

V. 
•/. 
degrees 

194.9 degrees 
39.54 J/degree 
29.8 degrees 

.13876 



880405.091519 AL-17355-F AL-12920-L NH220 8 
Kl-Exhaust 1, F 1161.4 .832 627.46 .462 
K2-Exhaust 2, F 1237.4 .635 669.65 .353 
K3-Exhaust 3, F 1235.7 .642 668.70 .356 
K4-Exhaust 4, F 1209.1 .308 653.97 .171 
K5-Exhaust 5, F 1278.3 .456 692.37 .253 
K6-Exhaust 6, F 1169.1 .596 631.73 .331 
K7-Exheust Co»eon, F 1331.5 .612 721.93 .340 
Dry Bulb Tstiptratur«, F 76.642 .043 24.801 .024 
Wet Bulb Temperature, F 72.047 .030 22.248 .017 
J1-Water In, F 160.33 .291 71.294 ,162 
J2-Water Out, F 169.77 .222 76.537 .123 
•J3-QU Sump, F 219.34 .135 104.08 .075 
J4-Fuel Inlet, F 88.887 .028 31.604 .016 
J5-Air After Filter, F 103.28 .076 39.598 .042 
J6-Intake Manifold, F 106.86 .056 41.539 .031 
J7-Fu«l Return, F 91.610 .051 33.117 .028 
P1-Fuel, PSIC 103.12 1.032 710.97 7.115 
P2-0il Gallery, PSIG 53,826 .096 371.12 .663 
P6-Ex Coaeon, "H20G 11.083 .259 2.753 .065 
P7-Air Aft Filt, "H20V 7.977 .254 1.985 .063 
P8-Blo«by, "H20G -.018 .016 -.004 .004 
Pll-Baro <Vent>, "Hg ABS 28.972 .002 98.110 .007 
Speed, RPH 1500.9 1.969 1500.9 1.969 
Load, Lb-Ft 549.03 1.777 744.38 2.410 
Seoke, Y. 15.851 .486 15.851 .486 
Fuel Flow, Lb/Hr 70,553 1.033 32.002 .469 
Horsepower 156.90 .571 116.98 .426 
Corrected Horsepower 166.75 .607 124.33 .452 
BSFC, lb/hp-hr .450 .008 .274 .005 
Corrected BSFC .423 .007 .257 .004 
Relative Humidity 80.336 .197 80.336 ,197 
Reference Pressure, inHg 28.385 96.123 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke : 
Displacement : 
Compression Ratio s 
Injection Timing i 
Crankangle Offset > 
Reference Pressure i 
Speed : 
Load  < 
Fuel Flow : 
Brake Power » 
BSFC j 
Indicated Power i        • 
Peak Pressure > 
Peak Rate of Pressure Rise? 
Peak Heat Release Rate t 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated .Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity : 
Premixed/Diffusion Ratio t 

NH220C 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28,39 in-Hg 
1501 RPM 
549.0 lb-ft 
70.6 Ib/hr 
156.9 0 bhp 
.450 lb/bhp-hr 

22.83 kW/cyl 
8.364 MPa 
812.7 kPa/deg 

328.9 Joules/deg 
3534.17 Joules 
69.3 y. 
35.8 X 
30.6 'A 
2.3 degrees 
190.5 degrees 
48.96 J/degree 
27.2 degrees 

.08585 

FILE t CN1564 



860405.092730 AL-17355-F AL-12920-L NH220 8 
Kl-Exhaust 1, F 1124.4 .704 606.89 .391 
K2-Exhaust 2, F 1175.5 .929 635.27 .516 
K3-Exhaust 3, F 1179.0 .856 637.23 .475 
K4-Exhaust 4, F 1154.5 .630 623.61 .350 
K5-Exhaust 5, F 1225.1 .998 662.82 .554 
K6-Exhaust 6, F 1128.6 .762 609.20 .423 
K7-Exhaust Coiton, F 1291.4 .951 699.67 .528 
Dry Bulb Temperature, F 76.414 .091 24.675 . 050 
Wet Bulb Temperature, F 7\.957 .024 22.198 .013 
J1-Uater In, F 160.06 .267 71.143 . 148 
J2-Water Out, F 170.16 .205 76.758 . 1 14 
•J3-0il Sump, F 212.80 .090 100.45 . 050 
J4-Fuel Inlet, F 88.484 .044 3t.380 .024 
J5-Air After Filter, F 101.94 .130 38.853 .072 
J6-Intake Manifold, F 105.21 .078 40.670 . 043 
J7-Fuel Return, F 90.751 .047 32.640 ,026 
P1-Fuel, PSIG 88,992 .619 613.58 4.269 
P2-0I1 Gallery, PSIG 51.323 .063 353.86 .432 
P6-Ex Common, "H20G 10.143 .344 2.524 . 036 
P7-Air Aft Filt, "H20V 7.471 .235 1 .859 . 058 
P8-Blowby, "M20G -.025 .048 -.006 .012 
P11-Baro <Vent>, "Hg ABS 28.979 .003 98.133 ■ . 009 
Speed, RPM 1299.4 2.298 1299.4 2,298 
Load, Lb-Ft 554.60 1 .589 751.93 2. 154 
Saokc, V. 17.592 .910 17.592 .910 
Fual Flow, Lb/'Hr 62.525 .745 28.361 .338 
Horsepower 137.22 .366 102.31 .273 
Corrected Horsepower 145.62 .389 108.57 .290 
BSFC, lb/hp-hr .456 . 006 .277 . 0 03 
Corrected BSFC .429 .005 .261 . 003 
Relative Humidity 80.844 .275 80.844 .275 
Reference Prmssur»,    i nHg 28.429 96.273 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke ? 
Displacement i 
Compression Ratio > 
Injection Timing i 
Crankangle Offset s 
Reference Pressure i 
Speed i 
Load  i 
Fuel Flow ; 
Brake Power s 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio » 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.43 in-Hg 
1299 RPM 
554.6 lb-ft 
62.5 lb/hr 
137.17 bhp 
.456 Ib/bhp-hr 

FILE i CN1566 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

19.99 
8.719 
818.7 

34 0 
354 0.72 
67.9 V. 
35.4 Z 
30.2 '/. 

1 .4 degrees 
188.5 degrees 
51.27 J/degree 
26.0 degrees 

.05507 



880405.093937 AL-17355-F 
Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exheust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust CoRiion, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Uater In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Hanifold, F 
J7-Fuel Return, F 
PI-Fuel, PSIC 
P2-0il Gallery, P8IG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <Vent>, MHg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb^hp-hr 
Corrected B8FC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L NH220 8 
1067.3 1 .719 575.15 .955 
1080.6 1 .251 582.53 .695 
1078.5 .524 581.40 .291 
1070.8 .719 577.12 .399 
1141.4 .436 616,31 .242 
1057.7 1 .066 569.84 .592 
1191.5 .614 644.17 .341 
76.656 . 098 24.809 .054 
71.979 . 022 22.211 . 012 
159.21 . 169 70.673 . 094 
169.35 . 176 76.307 .098 
205.69 .292 96.493 . 162 
87.626 . 062 30.904 .034 
103.48 . 096 39.711 . 053 
106.89 .091 41 .605 . 050 
89.570 .030 31.983 .017 
69.149 .440 476.76 3.035 
46.767 .082 322.45 .566 
8.006 .213 1 .992 .053 
6.742 .079 1 .678 .020 
.020 .028 .005 . 007 

28.980 .002 98,138 . 006 
1101.5 2.492 1101 .5 2.492 
535.79 2.358 726.43 3, 197 
14.878 .331 14.878 .331 
51.349 .419 23.292 . 190 
112.37 .679 83.732 .506 
119.40 .722 89.021 .538 

.457 .003 .278 . 002 

.430 .003 .262 . 002 
80.008 .338 80.008 .338 
28.484 96.453 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke J 
Displacement ; 
Compression Ratio : 
Injection Timing i 
Crankangle Offset i 
Reference Pressure > 
Speed 
Load  i 
Fuel Flow i 
Brake Power t 
eSFC : 
Indicated Power : 
Peak Pressure J 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity > 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.48 in-Hg 
1102 RPM 
535.8 lb-ft 
51.3 Ib/hr 
112.42 bhp 
.456 lb/bhp-hr 

FILE i CN1568 

kW/cyl 
MPa 
kPa/deg 
0 Joules/deg 

Joules 

16.17 
8.652 
751 .8 

319 
3391.53 
67.2 V. 
34.9 X 
30.2 V. 
1.6 degrees 

188,2 degrees 
49.17 J/degree 
25.7 degrees 

.06163 



CUMMINS NH220 LOG SHEET 
TEST NO.   ?  FUEL        DATE^^PAGE jö 

Operator Lt 
Time ^ 

Test Hour 
*>:•&> 

Speed, RPM QI&L 
Load, lb-ft 
Fuel Flow, lb/hr 

H2S± 

Exh. Opacity, % 26A. 

TEMPERATURES, DEG. F 
Exhaust Cyl. 1 
Exhaust Cyl. 2 
Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 
Exhaust Cyl. 6 
Exhaust Common 

jD'.tjö/6fä 

m*> 
l£ö_ 

3S1 

m- 
>m. asi 
m 
fW 
IM 
& 

Water In lil> 
Woter Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

I 

/ö*"* /<mi" 

m.<a& 
111 
1S$ 

ilSL mz 
ino 
mo 
an 
vin. ai 

ÜQ_ 
221 

ILL 

ii 
ärftiip 

fei   /d>ö 
nö tt± 
ll£ 

PRESSURES, PSIG 

Fuel Pump 
Oil Gallery SLL 
LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Woter 

Blowby, in.water 
Barometer, in.Hg 

ffl£ 

IkL 

Ul°£_ 

/*oc> rt<£> 

& f: 
Lb 

m. 
1SÜ 
jjd. 
fit 
?#> 
m 

/p*^ /&#' 

/Zöö /too 
Ml 
Hll 
6.Q 3,Q 

62L 
11L m_ 
m. m_ 

M. 
ML 
i2L 

AIL m. 
ASL 
J1L 

ittSL 
/Oto'V* 

A2^2 
ILL 

1%ML 
a$ 
Ml 
52L 
JflLffi. 
HL 
HI 
in 
/??> 

n. 
/&> 

&i 

VL 
\Jte- 

41 
£Oo 

SL 

M 
?Z$ 

mx 

M 

3/6    MO 
SL 

rfiti 
'd>**j 

ISW 
t&l 
HZ. 

J-H+ 

In Zaö 

V2L ß£_ 
Ml_ 
ItfL 

3£Z 
,112. 
m. 
GO_ 

H 
211 

m^L 

no 
S1A 

ö 
M?9\&MM.fi/Möö 

M_ 
o 

ii 
t$.o 

D 

1L 
n~ 

1^ 

9A0 

SLQ 
jfo 

iL 
!l£ 

13. 
7?.o 
711 

lOL 

'A 
&1 

UiL 

ao- 
01 
llß_ 
nil 
/Q7l 

I2L 
brt- 
2L 
&L 
ziL 
7?^ 

&£_ 
S&± 

31 
ia D 

0 Ö 
tta> 1%H 

Mo, 

M 
ILJ> 
Ö 

IftSb 



CUMMINS NH220 LOG SHEET 
TEST NO._g_FUEL PATEy-,f^PAGE   $f 

Operator         /rßi.^ 

Time //•'# #:<& 
Test Hour ($»'•* /OA^ 

Speed, RPM f&O Pft 
Load, lb—ft £M mi 
Fuel Flow, lb/hr nT- a°> 
Exh. Opacity, % %.l> M& 
TEMPERATURES, DEC F 

I 

Exhaust Cyl. 1 /£>?£> *$L 
Exhaust Cyl. 2 Ißl ptf 
Exhaust Cyl. 3 tilS /Cft) 
Exhaust Cyl. 4 itt% //>vt 
Exhaust Cyl. 5 //& //// 
Exhaust Cyl. 6 tt°s < HfiQ 
Exhaust Common 136° t '/7,S 
Water In fio /6o 
Water Out (1° /?/) 

! Oil Sump p3 pV I 
Fuel 72 fl \ 1 
Inlet Air /Of /ol 
Wet Bulb 1&1 2*5 
Dry Bulb 7f-1 V-c 

PRESSURES, PSIG 

Fuel Pump fS.o %.o 
Oil Gallery 33.1 %$ 

LOW PRESSURES 

Intake Vac, in.water i-o, w 
Exh. Comm., in.Water H< ni 
Blowby, in.water t> 0 
Barometer, in.Hg n.n Hrt 



880405.102710 AL-16084-F AL-1292Ü-L NH220 8 
K1-Exhaust 1, F 1155.7 1.154 624.30 .641 
K2-Exhaust 2, F 1266.6 .848 685,87 .471 
K3-Exhaust 3, F 1286.1 .746 696.74 .414 
K4-Exhauet 4, F 1228.1 .907 664.50 .504 
K5-Exhaust 5, F 1234.9 .538 668.27 .299 
K6-Exhaust 6, F 1151.5 .369 621.94 .205 
K7-Exhaust Common, F 1272.3 .232 689.05 .129 
Ory   Bulb Temperature, F 78.571 .034 25.873 .019 
Wet Bulb Temperature, F 72.622 .023 22.568 .013 
J1-Uater In, F 163.15 .099 72.861 .055 
J2-Uater Out, F 170.04 .023 76.690 .013 
J3-QÜ Sump, F 228.37 .283 109.10 .157 
J4-Fuel Inlet, F 89.101 .076 31.723 .042 
J5-Air After Filter, F 100.94 .075 38.300 .042 
J6-Intake Manifold, F 103.43 .061 39.682 .034 
J7-Fu«l Return, F 92.183 .115 33.435 .064 
Pi-Fuel, PSIC 136.54 1.841 941.44 12.691 
P2-0iI Gallery, PSIC 55.970 ,035 385.90 .241 
P6-Ex Common, "H20C 27.116 .404 6.747 .101 
P7-Air Aft Filt, "H20V 4.811 .298 1.197 .074 
PQ-Blowby, "M20G -.010 .034 -.003 .008 
Pll-Baro <Vent>, "Hg ABS 28.992 .003 98.178 .010 
Spaad, RPH 2100.6 2.904 2100.6 2.904 
Load, Lb-Ft 475.92 2.036 645.26 2.760 
Smoke, X 34.966 .539 34.966 .539 
Fuel Flow, Lb/Hr 98.831 1.767 44.829 .802 
Horsepower 190.35 .875 141.92 .653 
Corrected Horsepower 201.74 .928 150.41 .692 
8SFC, lb/hp-hr .519 .010 .316 .006 
Corrected BSFC .490 .010 .298 .006 
Relative Humidity 75.457 .101 75.457 .101 
Reference Pressure, inHg 28.638 96.980 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore » 
Stroke i 
Displacement ; 
Compression Ratio > 
Injection Timing i 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  ! 
Fuel Flow i 
Brake Power i 
B8FC i 
Indicated Power t 
Peak Pressure > 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate t 
Cumulative Heat Release > 
Apparent Combustion Efficiency i 
Indicated Theraal Efficiency : 
Brake Thermal Efficiency : 
Ignition Delay > 
Centroid Phasing : 
Centroid Hagnitude t 
Sensitivity i 
Premixed/Diffusion Ratio > 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
28.64 in-Hg 
2101 RPM 
475.9 lb-ft 
98.8 lb/hr 
190.38 bhp 

.519   lb/'bhp-hr 
28.76  kwVcyl 
7.039  MPa 
536.5 kPaAieg 

191.1    Joules/deg 
3367.12 Joules 
66.7 V. 
32.5 '/. 
26. 8 •/. 
6,5 degrees 
198.1 degrees 
36.35 J/degree 
30.6 degrees 

.21160 

FILE ! CN1570 



880405.104246 AL-16084-F AL-12920-L NH220 8 
Kl-Exhaust 1, F 1150.8 .362 621.56 .201 
K2-Exhaust 2, F 1251.7 .663 677.62 .368 
K3-Exhaust 3, F 1272.3 .510 689.07 .284 
K4-Exhaust 4, F 1229.6 .577 665.36 .321 
K5-Exhaast 5, F 1244.6 .582 673.64 .323 
K6-Exhaust 6, F 1153.6 .648 623.10 .360 
K7-Exhaust Common,   F 1293.4 .484 700.75 .269 
Dry Bulb Temperatur«, F 78.703 . 101 25.946 .056 
wet Bulb Temperature, F 72,868 . 021 22.704 .012 
J1-Water In, F 161.73 .093 72.073 .051 
J2-Uater Out, F 169.43 .039 76.350 .021 
J3-0il Sump, F 226.33 .047 107,96 . 026 
J4-Fuel Inl«t, F 88.596 .043 31.442 .024 
J5-Air After Filter, F 10t.19 . 058 38.439 . 032 
J6-Intake Manifold, F 103.39 .052 39.660 . 029 
J7-Fuel Retarn, F 91.184 . 131 32.880 . 073 
Pl-Fuel, PSIC 123.97 .744 854.76 5. 132 
P2-0Ü Gallery, P8IG 55.096 .033 379.87 .229 
P6-Ex Common, "H20C 19.505 .320 4.854 . 080 
P7-Air Aft Filt, "H20V 3.362 .396 .837 .098 
Pe-Blowby, "M20C .009 .043 .002 .011 
P11-Baro <Vent>> "Hg ABS 28.996 .006 98.191 .020 
Speed, RPH 1803.1 3 .479 18 03.1 3.479 
Load, Lb-Ft 515.80 2 .821 699.32 3.825 
Smoke, X 25.098 .209 25.098 .209 
Fuel Flow, Lb/Hr 89.733 2 .208 40.702 1 . 002 
Horsepower 177.09 1 .302 132.03 .971 
Corrected Horsepower 187.75 1 .381 139.98 1 .029 
BSFC, lb/hp-hr .507 . 014 .308 . 0 08 
Corrected BSFC .478 . 013 .291 . 0 03 
Relative Humidity 75.933 .344 75.933 .344 
Reference Pr^ssur^,    inHg 28.749 97.353 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke i 
Displacement : 
Compression Ratio i 
Injection Timing ; 
Crankangl« Offset : 
Reference Pressure   i 
Speed : 
Load 
Fuel Flow i 
Brake Power s 
BSFC ! 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release t 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.75 in-Hg 
1803 RPM 
515.8 lb-ft 
89.7 lb/hr 
177.07 bhp 
.507 lb/bhp-hr 

25.83 kwVcyl 
7.492 MPa 
617.3 kPa/deg 

229,0 Joules/deg 
3433.92 Joules 
64.3 X 
32,2 V. 
27.4 Y. 
6.0 degrees 
195.7 degrees 
38.52 J/degree 
28.7 degrees 

.21038 

FILE : CN1572 



880405.105700 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL 
F 
F 
F 
F 
F 
F 

Conaon., F 
T«»ptraturtj 
Temperature, 

I6084-F 

2, 
3, 
4, 
5, 
6, 

F 
F 

Jl-Uater In, F 
J2-Uater Out, F 
J3-0Ü Sump, F 
J4-Fuel Inl«t, F 
J5-Air After Filter, F 
•J6-Intake Manifold, F 
J7-Fuel Return, F 
Pl-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Connon, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Baro <Vent>, "Hg ABS 
Speed, RPH 
Load, Lb-Ft 
Snoke, 'A 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Hunidity 
Reference Pressure, inHg 

AL-12920-L 
843.16 
954.99 
948.71 
912,02 
880,49 
849.86 
908.7t 
78,868 
73.025 
166.64 
170.87 
221.26 
86,870 
100.15 
102.55 
88.291 
63.303 
56.341 
15.943 
3.549 
-.004 

29.000 
1801.7 
368.62 
6.350 

59.340 
126.46 
133.95 

.469 

.443 
75.945 
28.739 

NH220 
.472 
.516 
.624 
.393 
.392 
.774 
,238 
.021 
.021 
.079 
.064 
. 054 
. 063 
. 033 
. 049 
,066 
.199 
. 142 
.380 
.515 
.048 
.003 

2.807 
3. 166 
.243 
.650 

1 .247 
1 .321 
.008 
. 007 
. 093 

450,64 
512.77 
509,28 
488,90 
471.38 
454.37 
487.06 
26,038 
22.792 
74.799 
77.149 
105.14 
30.483 
37.858 
39.194 
31.273 
436.46 
388,46 
3.967 
.883 

-.001 
98.206 
1801.7 
499,77 
6.350 

26.916 
94.282 
99.866 

.286 

.270 
75.945 
97.322 

8 
262 
287 
346 
218 
213 
430 
132 
012 
012 
044 
035 
030 
035 
019 
027 
037 
373 
980 
095 
128 
012 
010 
807 
293 
243 
295 
930 
985 
005 
005 
093 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke s 
Displacement » 
Compression Ratio : 
Injection Timing : 
Crankangle Offset : 
Reference Pressure t 
Speed : 
Load  t 
Fuel Flow ( 
Brake Power s 
BSFC t 
Indicated Power i 
Peek Pressure i 
Peek Rate of Pressure Risei 
Peak Heat Releese Rate : 
Cumulative Heet Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing t 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio : 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.74 in-Hg 
1802 RPM 
368.6 lb-ft 
59.3 Ib/hr 
126.47 bhp 

.469   lb/'bhp-hr 
18.50   kWVcyl 
6.073  MPa 
395.4  kPa/deg 

137.8 Joules/deg 
2430.22 Joules 
68.8 y. 
34.9 V. 
29.6 Y. 
9.5 degrees 
195.4 degrees 
27.87 J/degree 
24.9 degrees 

.38137 

FILE CN1574 



880405.11055? 
Kl-Exhaust 1, 
K2-Exbauet 2, 
K3-Exhaust 
K4-Exhaust 
K5-Exhau*t 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wat Bulb 

AL-16094-F 
F 
F 
F 
F 
F 
F 

Coaion, F 
Tenperature, F 
Tenperature, F 

3, 
4, 
5, 
6, 

Jl-Watar In, F 
J2-Uater Out, F 
J3-0Ü Sunp, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake N«nifold, F 
J7-Fuel Return, F 
Pl-Fual, PSIC 
P2-0U Gallery, PSIG 
P6-Ex Com»on, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blo«by, "H20C 
Pll-Bero <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Saoke, V. 
Fual Flo«, Lb/Hr 
Horsepower 
Corractad Horsepower 
BSFC, lb/hp-hr 
Corractad BSFC 
Relative Hunidity 
Reference Pressure, inHg 

AL-12920- 
694.31 
794.04 
785.88 
748.64 
727.25 
698.01 
740.16 
79.339 
73.388 
168.27 
171.16 
216.97 
86.56? 
99.882 
102.14 
87.654 
43.127 
57.034 
14.592 
3.64? 
.023 

28,996 
1802.3 
272.04 
5.435 

44.701 
93.353 
98.906 

.479 

.452 
75.658 
28.727 

1 

L NH220 
.639 
.470 
.998 

1 . 199 
.740 
.491 
020 
004 
003 
207 
191 
161 
063 
041 
032 
026 
352 
112 
194 
35? 
044 
004 
009 
957 
202 
311 
991 
050 
015 
014 
016 

367.95 
423.35 
418.82 
398.14 
386.25 
370. 00 
393.42 
26.299 
22.993 
75.707 
77.312 
102.76 
30.315 
37.712 
38.968 
30.919 
297.35 
393.23 
3.631 
.908 
.006 

98.191 
1802.3 
368,83 
5.435 

20.276 
69.602 
73.741 

.291 

.275 
75.658 
97.292 

3 
355 
261 
554 
666 
41 1 
273 
567 
002 
001 
115 
106 
090 
035 
023 

, 018 
014 
426 
,770 
048 
039 
01 1 
013 
.009 
009 
202 
595 
739 
783 
009 
003 
016 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke i 
Displacement i 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset : 
Reference Pressure : 
Speed ! 
Load  i 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rises 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency > 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio s 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.73 in-Hg 
1802 RPM 
272.0 Ib-ft 
44.7 lb/hr 
93.33 bhp 
.479 lb/bhp 

14.00 
5.412 
293.8 

99 
1831.56 
68.8 "/. 
35.0 X 
29.0 '/. 
11.4 degrees 
195.0 degrees 
23.64 J/degree 
22.6 degrees 

.50650 

FILE    I   CN1576 

-hr 
kWVcyl 
MPa 
kPa/deg 
8   Joulcs/deq 

Joules 



880405.111547 AL-16084-F 
Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exh«ust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exh»ust 6, F 
K7-Exhaust Common., F 
Dry Bulb Temperature, F 
Wet Bulb Tenperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filt«r, F 
J6-Int<ake Manifold, F 
J7-Fuel Return, F 
P1-Fuel, PSIC 
P2-0Ü Gellery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Fiit, "H20V 
P8-Blowby, "H20G 
P11-Bero <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, % 
Fuel Flow, Lb/Hr 
Hor»tpo««r 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L NH220 8 
496.32 .640 257.96 .355 
576.72 .431 302.62 .240 
568.94 .571 298.30 .317 
535.48 ,965 279.71 .536 
514.94 .674 268.30 .375 
493.95 .364 256.64 .202 
520.90 .761 271.61 .423 
79.737 . 031 26.520 .017 
73.529 ,023 23.072 .013 
169.17 ,263 76.208 .146 
170.46 .241 76.924 . 134 
211.59 . 180 99.773 ,100 
87.161 . 140 30.645 . 078 
99.506 . 096 37.503 . 053 
101.92 .093 38.843 . 052 
86.795 .020 30.441 . 01 1 
22,538 . 105 155.39 .722 
57.950 .039 399.55 .271 
11.584 . 140 2.882 . 035 
3.728 .473 ,928 . 118 
-. 003 .052 -.001 . 013 

28.999 .004 98.202 . 014 
1801.8 4.837 1801.8 4.837 
134.10 5. 074 181.82 6.88 0 
3.307 .065 3.307 .065 

26.948 .517 12.224 .234 
46.008 1 .798 34.303 1 .340 
48.724 1 .904 36.327 1 .419 

.587 .025 .357 . 015 

.554 .023 .337 . 014 
74.791 .083 74.791 . 083 
28.725 97.274 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore t 
Stroke J 
Displacement : 
Compression Ratio s 
Injection Timing i 
Crankangle Offset i 
Reference Pr^msurtt   : 
Speed ; 
Load  i 
Fuel Flow J 
Brake Power » 
BSFC > 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate > 
Cumulative Heat Release 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency t 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio : 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.73 in-Hg 
1802 RPM 
134.1 lb-ft 
26.9 lb/hr 
46.01 bhp 
.585 lb/bhp-hr 
7.85 kwVcyl 

4.698 MPa 
200.0 kPa/deg 

74.8 Joules/deg 
1070.75 Joules 
66.8 y. 
32.6 V. 
23.8 'A 
14.1   degrees 
195.4   degrees 
18.81    -Vdegree 
20.3  degrees 

.69827 

FILE    :   CN1578 



380403.112427 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL-16084-F 
F 
F 
F 
F 
F 
F 

CoMon, F 
Temperature, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

J1-Water In, F 
J2-Water Out, F 
J3-0U Sump, F 
J4-Fu«l Inlet, F 
J5-Air After Filter, F 
J6-Intake Hanifold, F 
J7-Fual Return, F 
P1-Fuel, PSIC 
P2-0H Gallery, PSIC 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "M20V 
P8-Blowby, "H20G 
Pll-Bmro <Vent>, "Hg ABS 
Speed, RPH 
Load, Lb-Ft 
Smoke, 7. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^ssura^    inHg 

31 
61 
66 
11 

AL-12920- 
327.60 
424.46 
423 
410 
381 
355, 
385.93 
78.978 
73/215 
169.26 
169.80 
207.63 
88.597 
98,390 
100.84 
86,916 
12.397 
58.464 
9.276 
3.794 
,008 

29.004 
1802.6 
44.615 

1 , 
17, 
15, 
16, 

1 , 
1 , 

76, 

811 
539 
313 
195 
147 
084 
281 

L NH220 
.669 
.840 
.379 

1 . 140 
.792 
.764 
.878 
.021 
.019 
.217 
.183 
.193 
.041 
.043 
.036 
.071 
.067 
.047 
.196 
.550 
.033 
.005 

4.631 
1 .636 

. 105 

.375 

.553 

.585 

.047 

.045 

.088 
28.725 

164.22 
218.04 
217.40 
210.34 
194.25 
179.51 
196.63 
26,099 
22.897 
76.254 
76.558 
97,575 
31.443 
36.884 
38.243 
30.509 
85.474 
403.09 
2.303 
.944 
.002 

98.220 
1802.6 
60.490 

1 .81 1 
7.956 

11 .417 
12.075 

.698 

.660 
76.281 
97.275 

8 
.372 
.467 
,210 
,633 
,440 
,425 
,483 
, 01 1 
,01 1 
, 120 
, 102 
, 107 
, 023 
, 024 
, 020 
,04 0 
,463 
326 
,049 
, 137 
, 008 
,016 
631 
213 
105 
170 
412 
436 
029 
027 
083 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore j 
Stroke s 
Displacement J 
Compression Ratio > 
Injection Timing s 
Crankangle Offset : 
Reference Pressure J 
Speed : 
Load  : 
Fuel Flo« i 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pr^smurm   i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency J 
Brake Thermal Efficiency ! 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity t 
Premixed/Diffusion Ratio i 

NH22 0G- 
130.2 mm 
132.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.73 in-Hg 
1803 RPM 
44,6 lb-ft 
15.3 lb/hr 
15.32 bhp 
.999 lb/bhp-hr 

FILE ! CN1580 

kW/cyl 
MPa 
kPa/deg 
3 Joules/deg 

Joules 

3.31 
4.299 
162.4 

69 
511 .290 
56. 1 •/. 
24.2 V. 
13.9 % 
15.7 degrees 
194.5 degrees 
17.09 J/degree 
17.7 degrees 

.88667 



380405.113709 AL-160« >4-F i &L-12920-L NH220 8 
Kl-Exhaust 1, F 1114.9 .799 601.61 .444 
K2-Exhaust 2, F 1207.3 .399 652.97 .222 
K3-Exhaust 3, F 1217.9 .494 658.85 .274 
K4-Exhaust 4, F 1165.4 .534 629.69 .297 
K5-Exhaust 5, F 1208.8 .805 653.81 .447 
K6-Exhaust 6, F 1122.7 .501 605.93 .278 
K7-Exhaust Comion, F 1268.6 .683 686.98 .380 
Dry Bulb T«ipcr*turt« F 79,275 . 039 26.264 .022 
Wet Bulb Temperature, F 73.310 . 019 22.950 .01 0 
Jl-Water In, F 162.26 .212 72.366 . 1 18 
J2-Water Out, F 170.40 , 137 76.889 .076 
J3-0il Sump, F 207.15 .377 97.307 .209 
J4-Fuel Inlet, F 90.051 .081 32.251 .045 
JS-Air After Filter, F 100.68 .052 38.157 . 029 
J6-Intake Manifold, F 104.10 .046 40.053 . 025 
J7-Fuel Return, F 92,648 .071 33.694 . 040 
P1-Fuel, PSIC 105.07 1 . 070 724.42 7.388 
P2-0il Gallary, PSIG 56.435 .028 389.11 . 195 
P6-Ex Common, "H20G 15.039 .346 3.742 . 086 
P7-Air Aft Filt, "H20V 2.653 .216 .660 .054 
PB-Blowby, "H20G -.002 .018 -.000 . 005 
P11-Baro <Vent>, "Hg ABS 28.996 .002 98.190 ■ 007 
Speed, RPM 1499.6 2.816 1499.6 2.316 
Load, Lb-Ft 541.75 1 .493 734.50 2.024 
Smok«, "A 20.606 .502 20.606 .502 
Fual Flow, Lb/Hr 74.396 8.869 33.746 4.023 
Horsepower 154.69 .382 115.33 .235 
Corractad Horsapowar 163.99 .405 122.27 .302 
BSFC, lb/hp-hr .481 .057 .293 . 035 
Corractad BSFC .454 .054 .276 .033 
Relative Humidity 75.589 .080 75.539 .080 
Reference Pressure, i nHg 28,800 97.529 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke i 
Displacement » 
Compression Ratio i 
Injection Timing i 
Crankangle Offset 
Reference Pr^ssur*   t 
Speed : 
Load  > 
Fuel Flow i 
Brake Power t 
BSFC i 
Indicated Power : 
Peak Pr^smtjr*   i 
P««k Rat« of Prtfiurt Ris«i 
P«ak H«at R«l«as« Rat« : 
Cumulative H«at Release > 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Effici«ncy t 
Ignition Delay s 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity t 
Premixed/Diffusion Ratio > 

NH220C 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.80 in-Hg 
1500 RPM 
541.8 lb-ft 
74.4 lb/hr 
154.74 bhp 
.481 lb/bhp-hr 

22.26 kW/cyl 
7.993 MPa 
748.4 kPa^deg 

291.2 Joules/deg 
3431.41 Joules 
65.4 V. 
33.4 V. 
28.9 "/. 
3.9 degrees 
192.4 degrees 
45.40 J/'degree 
27.5 degrees 

.14261 

FILE ! CN1532 



880405.114913 AL-16084-F 
Kl-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exbaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6,   F 
K7-Exhaust Common, F 
Dry Bulb Temperature, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Uater Out, F 
J3-Oil Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
PI-Fuel, PSIC 
P2-0il Gallery, P8IG 
P6-Ex CoMon, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20C 
Pfl-Bero <Vent), "Hg ABS 
Speed, RPN 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected B8FC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L NH220 8 
1087.8 .663 586.57 .368 
1159.8 .317 626.54 . 176 
1176.0 .728 635.57 .405 
1137.2 ,553 614.00 .307 
1185.2 .298 640.66 . 165 
1103.3 .701 595.18 .389 
1258.2 .275 681.22 . 153 
79.038 .059 26.132 . 033 
73.188 .025 22.882 .014 
160.30 .225 71.279 . 125 
169.94 . 188 76.632 . 105 
204.17 .222 95.649 . 123 
92.T77 .064 33.432 . 036 
101.41 .041 38.559 . 023 
104.83 .111 40.459 .062 
94.237 .056 34.576 .031 
92.901 .323 640.53 2.229 
53.475 .033 368.70 .225 
13.739 .372 3,419 . 093 
2.199 .210 .547 . 052 
-.029 .030 -.007 .007 

28.992 .003 98.177 . 012 
1299.7 2.547 1299.7 2.547 
549.70 2. 170 745.29 2.943 
25.175 .705 25.175 .705 
71.450 8.286 32.409 3.758 
136.03 .686 101.42 .512 
144.32 .728 107.60 .543 

.525 .062 .320 . 037 

.495 .058 .301 . 035 
75.969 . 173 75.969 . 173 
28.830 97.629 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bor« : 
Stroke i 
Displacement i 
Compression Ratio : 
Injection Timing : 
Crankangle Offset > 
Reference Pressure   i 
Speed : 
Load  : 
Fuel Flow i 
Brake Power i 
BSFC J 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency < 
Brake Thermal Efficiency i 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude t 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.83 in-Hg 
1300 RPM 
549.7 lb-ft 

71.5 lb/hr 
136.06 bhp 
.525 lb/bhp-hr 

19.69 
8.420 
803.2 

328 
3493 

FILE : CN1584 

kW/cyl 
MPa 
kPa/deg 
8 Joulcs/deq 

Joules 97 
59.2 'A 
30.8 'A 
26.4 Y. 

4.0 degrees 
190.3 degrees 
50.61 J/degree 
25.3 degrees 

. 15899 



880405,115948 AL-16084-F AL-12920-L HH220 8 
Kt-Exhaust 1, F 1038.6 1 . 089 559.20 .6 05 
K2-Exhaust 2, F 1074.7 .453 579.26 .251 
K3-Exhaust 3, F 1085.3 .478 585.19 .266 
K4-Exhaust 4, F 1057.5 .921 569.72 .512 
K5-Exhaust 5, F 1113.2 .322 600.67 . 179 
K6-Exhaust 6, F 1051.3 1 . 055 566.25 .586 
K7-Exhaust Common, F 1179.0 1 .424 637.22 .791 
Dry Bulb Temperature, F 79.454 .067 26.363 . 037 
Wet Bulb Temperature, F 73.224 .033 22.902 . 013 
J1-Uater In, F 160.49 ,221 71.381 . 123 
J2-Water Out, F 170.54 .136 76.967 .076 
J3-Oil Sump, F 206.07 .243 96.706 . 135 
J4-Fuel Inlat, F 93.280 .084 34.044 .046 
J5-Air After Filter, F 103.69 . 149 39.930 . 083 
■J6-Intake Manifold, F 106.73 .264 41.514 . 146 
J7-Fuel Return, F 93.394 . 092 34.108 .051 
Pi-Fuel, PSIG 75.138 .399 518.06 2.748 
P2-0il Gallery, PSIG 47.104 . 042 324.77 .296 
P6-Ex Common, "H20G 11.434 .200 2.845 . 050 
P7-Air Aft Filt, "H20V 1 .804 .213 .449 .053 
Pö-Blowby, "M20G .030 .014 .008 . 004 
P11-Baro <Vent>, "Hg ABS 28.989 .002 98.168 . 006 
Speed, RPH 1100.4 2.228 1100.4 2.228 
Load, Lb-Ft 535.07 2.483 725.45 3.366 
Smoke, X 27.673 .690 27.673 .690 
Fual Flow, Lb/Hr 61.206 2.939 27.762 1 .333 
Horstpower 112.10 .661 83.582 .492 
Corrected Horsepower 119.17 .702 88.851 .524 
BSFC, lb/hp-hr .546 . 025 .332 . 015 
Corrected BSFC .514 .024 .312 .014 
Relative Humidity 74.629 . 140 74.629 . 140 
Reference Pressure, inHg 28.856 97.718 



*NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke s 
Displacement t 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pr^msur*   s 
Speed i 
Load  r 
Fuel Flow i 
Brake Power i 
BSFC i 
Zndicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency > 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

HH220G 
130.2 mm 
152.4 mm 
12169 .7 cc 
15.5 to 1 
19 BTDC 

181 . 0 degrees 
28.86 in-Hg 
1100 RPM 
535. 1 lb-ft 
61 .2 lb/hr 
112.0? bhp 
.546 lb/bhp-hr 

15.92 kW/cyl 
8.582 MPa 
806.7 kPa/deg 

339 .2 Joules/deg 
3322.56 Joules 
55.6 X 
29.1 V. 
25.4 J fm 

2.6 degrees 
187.9 degrees 
53.25 J/degree 
24.3 degrees 

.10744 

FILE i CN1586 



CUMMINS NH220 LOG SHEET 
TEST NO. «>   FUEL DATE^ftPAGE ^ 

Operator 
Time 

M^- 

Test Hour 
Speed, RPM 

IT.HO 
30**> 

mL 
Load, lb-ft 
Fuel Row, lb/hr 
Exh. Opacity, % 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 
Exhaust Cyl. 2 
Exhaust Cyl. 3 
Exhaust Cyl. 4 
Exhaust Cyl. 5 
Exhaust Cyl. 6 
Exhaust Common 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 

£S£_ 

ml 
mi SllL 
W- 
-&o_ 

Ißl 
l2$L>2& 
111 
mi 
iMl 
U$L 
/3o3 
Kl 
no 
732, 
&- 

M_ 

Dry Bulb 

PRESSURES, PSIG 
Fuel Pump M<L 
Oil Gallery 

LOW PRESSURES 

Intake Vac, in.water 
Exh. Comm., in.Water 
Blowby, in.water 
Barometer, in.Hg 

211 
39.9 

!'£>£> 

/6*^  /£>, 

t&L 
ism 

m~ 
y>o 

mL l&3_ 

fJ2L 
OM. /m 
//ff m 
1L m_ 
H5- n_ 
/£>2 
Til 

mSL 
?Oi'*) 'S'AAS 

6Zl 
jLCL 

f&L 
1731. 
iM- 
061 
im 
£ 
l£L 
VIL 

06L 
/£>l*>*> 

3%_ 
tf£9tft>3 
m~ 
ÜQD_ 

HEL 
JHL 
W2L 
'/1L 
OIL 
t^S_ 
&@_ 
l£o_ 
OLJil 

i/£p 

m. 
>uC 

&tf 

/Ö7Q 
/Ö7Ö 

~&£- 
///* m 
M 
!S± 

vi za \d&> 
2D 
/oX &2L 

Ml 

Ok 
75 

mi 

Uo 

/&o 
ss-i 

mi. 
££l 

J5 
ÜO-D 

Ö 

74 <T 
SLL 

as: 
ILV 

O 
m%mf) 

12. 

za 
&L 

mo 
<SI-b 

w 
IX: 

& 

mi 

XL n. m 
pit 

70.£> 
%L 

U 
OH 
ö 

JM 



880403.123832 AL-17355-F AL-12920-L NH220 3 
Kl-Exhaust 1, F t180.7 ,946 638.15 .526 
K2-Exhaust 2, F 1291.4 .739 699.65 .411 
K3-Exhaust 3, F 1282.0 .624 694.43 .346 
K4-Exhaust 4, F 1246.2 .421 674.56 .234 
K5-Exhaust 5, F 1268.4 .421 686.91 .234 
K6-Exhaust 6, F 1187.6 .830 642.02 .461 
K7-Exhaust Common, F 1302.5 .274 705.85 .152 
Dry Bulb Temperature, F 80.652 .058 27.029 .032 
Wet Bulb Temperature, F 74.212 .025 23.451 .014 
J1-Uater In, F 163.17 .219 72.875 .122 
J2-Uater Out, F 170.07 .175 76.704 .097 
J3-0il Sump, F 221.47 .522 105.26 .290 
J4-Fuel Inlet, F 93v421 .030 34.123 .017 
J5-Air After Filter, F 101.00 .049 38.332 .027 
J6-Intaka Manifold, F 103.09 .070 39.496 .039 
J7-Fuel Return, F 97.792 .064 36.551 .035 
Pi-Fuel, PSIG 133.83 1.446 922.70 9.967 
P2-0il Gallery, P8IC 57.060 .073 393.42 .502 
P6-Ex Common, "H20G 26,920 .348 6.699 .087 
P7-Air Aft Filt, "H20V 5.011 .250 1.247 .062 
PS-Blowby, "H20G .018 .044 .004 .011 
P11-Baro <Vent>, "HgABS 28.976 .003 98.123 .011 
Speed, RPH 2100.0 3.320 2100.0 3.320 
Load, Lb-Ft 482.71 1.428 654.46 1.936 
Smoke, 'A 42.112 .741 42.112 .741 
Fuel Flow, Lb/Hr 86.006 ,579 39.012 .263 
Horsepower 193.01 .503 143.90 .375 
Corrected Horsepower 204.97 .534 152.82 .393 
BSFC, lb/hp-hr .446 .003 .271 .002 
Corrected BSFC .420 .002 .255 .001 
Relative Humidity 74.184 .149 74.184 .149 
Reference Pressure, inHg 28.607 96.875 



HAVY HIGH SPEED DIESEL - CUMMINS 
Bore > 
Stroke i 
Displacement i 
Compression Ratio ? 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  i 
Fuel Flow * 
Brake Power i 
BSFC : 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency s 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude > 
Sensitivity i 
Premixed/Diffusion Ratio > 

NH22 0C 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.61 in-Hg 
2100 RPM 
482.7 lb-ft 
86.0 lb/hr 
193.01 bhp 
.446 lb/bhp-hr 

28,94 kwVcyl 
7.150 MPa 
551.8 kPa/deg 

195.6 Joules/deg 
3362.38 Joules 
75.7 '/. 
37.2 X 
30.9 '/. 
5.8 degrees 
197.4 degrees 
38.55 J/degree 
30.6 degrees 

.18920 

FILE CN1533 



880405.125214 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhau»t 
K7-Exhaust 
Dry   Bulb 
Wet Bulb 

AL-1 7355-1 
F 
F 
F 
F 
F 
F 

CoA»on, F 
Temperature, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

19 
3 

J1-Uater In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Hanifold, F 
J7-Fuel Return, F 
P1-Fuel, PSIC 
P2-0il Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P«-Blowby, "N20G 
Pll-Bmro <V«nt)J »Hg ABS   28 
Speed, RPH 
Load, Lb-Ft 
Smoke, "/. 
Fu«l Flo«, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920- 
1174.5 
1269.2 
1268.9 
1234.8 
1280.3 
1184 . 9 
1319.4 
81.006 
74.302 
16I.24 
169.14 
226.06 
93.821 
101.74 
103.72 
97.204 
118.19 
55.217 

223 
820 
012 
979 

1801.0 
519.23 
20.616 
77.945 
173.06 
189.19 

.438 

.412 
73.302 
28.699 

L NH220 
.591 
.943 
.446 
.772 
.567 

1 .162 
.292 
.048 
.023 
.086 
.019 
.206 
.068 
.053 
. 112 
.074 
.708 
.032 
.210 
.422 
.055 
.004 

3.742 
3.261 

.373 

.375 
1 .381 
1 .468 

. 004 

.004 

. 186 

634.70 
687.34 
687.17 
668,20 
693.51 
640.48 
715.25 
27.226 
23.501 
71.800 
76.188 
107.81 
34.345 
38.745 
39.844 
36.224 
814.86 
380.71 
4.783 

.950 
-.003 

98.135 
1801.0 
703.98 
20.616 
35.355 
132.75 
14K05 

.266 

.251 
73.3 02 
97.184 

8 
.328 
.524 
.248 
.429 
.315 
.646 
, 162 
.026 
, 013 
, 048 
01 1 

, 1 15 
,038 
030 

,062 
,041 
885 

,220 
,052 
105 
014 
012 
742 
421 
373 
170 
030 
094 
002 
002 
186 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« : 
Stroke ? 
Displacement i 
Compression Ratio i 
Injection Timing ! 
Crankanglc Offset t 
Reference Pr*M9urm   i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power t 
BSFC J 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure Risei 
Peak Heat Release Rate > 
Cumulative Heat Release : 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency » 
Ignition Delay i 
Centroid Phasing : 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio > 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.70 in-Hg 
1301 RPM 
519.2 lb-ft 
77.9 lb/hr 
178.04 bhp 
.438 lb/bhp-hr 

25.94 kWVcyl 
7.662 MPa 
643.8 kPa/deg 

239.8 Joules/deq 
3454.15 Joules 
73.7 y. 
36.9 •/. 
31 .4 '/. 
4.4 degrees 
194.8 degrees 
39.88 J/degree 
29.4 degrees 

.14995 

FILE i CN1590 



AL-17355-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperature, F 
Temperature, F 
In, F 
Out, F 

2, 
3, 
4, 
5, 
6, 

980405.130220 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 
<J1-Water 
J2-Water 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0il Gallery, P8IG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "M20G 
Pll-Bero <Vent>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, '/. 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pr^msurm,    inHg 

AL-12920 
1154.4 
1229.8 
1232.9 
1199.0 
1266.3 
1160.3 
1317.7 
81.167 
74.309 
161.77 
170.89 
219.81 
91.488 
102.84 
105.28 
94.166 
102.19 
53.344 
15.221 
2.910 
.005 

28.975 
1501.9 
553.76 
17.462 
69.953 
158.36 
168.45 

.442 

.415 
72.784 
28.761 

-L NH220 
1 . 150 
.895 
.403 
.568 
.864 
.349 
.475 
.062 
.049 
.094 
.082 
.419 
.049 
.039 
. 042 
.037 
. 049 
.030 
.348 
.294 
.025 
.001 
.752 
.455 
.382 
.509 
.381 
.405 
.004 
.004 
. 124 

623.54 
665.44 
667.18 
648.31 
685.73 
626.81 
714.26 
27.315 
23.505 
72.095 
77.162 
104.34 
33.049 
39.357 
40.712 
34.537 
704.58 
367.80 
3.788 
.724 
.001 

98 . 1 1 9 
1501 ,9 
750.80 
17.462 
31 .730 
118.07 
125.59 

.269 
,253 

72.784 
97.394 

8 
.639 
.497 
.224 
,316 
.430 
. 194 
.264 
.035 
. 027 
.052 
. 046 
,233 
, 027 
,022 
, 023 
,020 
232 
,206 
087 
073 
006 
005 
752 
973 
382 
231 
284 
302 
002 
002 
124 



NAVV HIGH SPEED DIESEL - CUMMINS 
Bor« t 
Stroke i 
Displacement i 
Compression Ratio i 
Injection Timing i 
Crankangle Offset : 
Reference Pressure s 
Speed ! 
Load  i 
Fuel Flow i 
Brake Power t 
BSFC : 
Indicated Power > 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency > 
Brake Thermal Efficiency » 
Ignition Delay t 
Centroid Phasing j 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22GG 
130.2  mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.76 in-Hg 
1502 RPM 
553.8 lb-ft 
70.0 lb/hr 
158.38 bhp 
.442 lb/bhp-hr 

22.78 kW/cyl 
8.396 MPa 
799.5 kPa/deg 

321.9 Joules/deg 
3550.84 Joules 
70.3 y. 
36.0 V. 
31,1* 
2.0 degrees 
190.6 degrees 
43.17 J/degree 
27.7 degrees 

.07112 

FILE i CN1592 



380405.131348 
Kl-Exhaust 1, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
K6-Exhaust 
K7-Exhaust 
Ory   Bulb 
Wet Bulb 

AL-17355-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperatur«, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

J1-Wat«r In, F 
J2-Wat«r Out, F 
J3-0I1 Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Hanifold, F 
J7-Fuel Return, F 
P1-Fuel, PSIC 
P2-0U Gallery, P8IG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
PB-Blowby, -H20G 
P!1-Baro <V«nt>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, 'A 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Hors«power 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

5 
3 
6 
9 
5 
4 

AL-12920 
1116.4 
1177 
1 177 
1146 
1217 
1 124 
1281 
81.541 
74.486 
160.92 
170.88 
213.91 
89.542 
102.70 
104.79 
91.822 
88.131 
51.045 
13.898 
2.355 
.010 

28.975 
1300.8 
559.43 
19.969 
62.464 
138.55 
147.37 

.451 

.424 
72.T73 
28.802 

-L NH220 
1 .277 
.481 

1 . 124 
.589 
.677 
.957 
.693 
.057 
.026 
.098 
.059 
.204 
.061 
. 047 
.077 
.054 
.617 
.059 
. 106 
.268 
.023 
.003 
503 
010 
811 
442 
696 
740 
003 
003 
166 

2 
2 

45 
37 
30 
25 
81 
92 
13 

602 
636 
636, 
619 
658 
606 
694, 
27.523 
23.604 
71.625 

101 .06 
31.968 
39.276 
40.439 
33.235 
607.64 
351.94 
3.458 
.586 
.002 

98.122 
1300.8 
758.48 
19.969 
28.333 
103.30 
109.88 

.274 

.258 
72.173 
97,535 

8 
.709 
.267 
.625 
.327 
.376 
.532 
.385 
. 032 
. 014 
. 049 
. 033 
. 1 13 
, 034 
, 026 
. 043 
. 030 
,254 
,406 
, 026 
, 067 
, 006 
, 010 
,503 
,726 
,31 1 
201 
,519 
552 
002 
002 
166 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« j 
Stroke i 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference  Prttmsurm   ; 
Speed t 
Load  i 
Fuel Flow t 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rat« of Prenurt Risei 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency j 
Ignition Delay > 
Centroid Phasing i 
Centroid Magnitude t 
Sensitivity t 
Premixed/Diffusion Ratio : 

NH220C 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.80 in-Hg 
1301 RPM 
559.4 lb-ft 
62.5 lb/hr 
138.5? bhp 

.451   lb/bhp-hr 
19.90   kwVcyl 
8.717  MPa 
833.1 kP«/deg 

347.0   Joules/deg 
3542.42 Joules 
68.0 % 
35.2 'A 
30.5 'A 
1.8 degrees 

199.0 degrees 
52.03 J/degree 
26.2 degrees 

.06868 

FILE i CN1594 



ÖÖU4UO.14*64? RL-iraSS-F 
Kt-Exhaust 1, F 

HL-1Z9Z0-L 
1054.7 

NH220 
.564 568.19 

8 
.313 

K2-Exhaust 2, F 1071.9 .369 577.72 .205 
K3-Exhaust 3, F 1071.5 1 . 033 577.50 .574 
K4-Exhaust 4, F 1048.3 .745 564.61 .414 
K5-Exhaust 5, F 1118.5 .414 603.59 .230 
K6-Exhaust 6, F 1045.0 1 .575 562.77 .875 
K7-Exhaust Connon, F 1165.1 .728 629.53 .404 
Dry Bulb Temperatur«, F 82.993 .423 28.329 .235 
Wat Bulb Temperature, F 75.262 . 137 24.034 . 076 
J1-Uater In, F 158.68 .210 70.378 .117 
J2-Water Out, F 168.76 .099 75.978 .055 
J3-0il Sump, F 208.45 .659 98.027 .366 
■J4-Fuel Inlet, F 87.976 .038 31.098 .021 
J5-Air After Filter, F 97.024 . 140 36.125 .078 
J6-Intake Manifold, F 97.613 . 187 36.452 . 1 04 
J7-Fual Return, F 89.494 .088 31.941 .049 
P1-Fu«l, PSIC 67.473 .261 465.21 1 .797 
P2-0U Gallery, PSIG 46,692 .064 321.93 .441 
P6-Ex Common, "H20G 12.020 . 170 2*991 . 042 
P7-Air Aft Filt, "M20V 1 .838 .225 .457 . 056 
PB-Blowby, "M20G .043 .028 .011 . 007 
P11-Baro <Vent), "Hg ABS 28.977 .003 98.127 . 01 1 
Speed, RPM 1100.8 1 .641 1100.8 1 .641 
Load, Lb-Ft 542.41 3.497 735.40 4.741 
Smoke, X 18.022 .695 18.022 .695 
Fuel Flow, Lb/Hr 50.367 .594 22.846 .269 
Horsepower 113.68 .830 84.760 .619 
Corrected Horsepower 120.36 .879 89.740 .655 
BSFC, lb/hp-hr .443 .005 .270 . 003 
Corrected BSFC .418 .005 .255 . 003 
Relative Humidity 70.200 .897 70.200 .897 
Reference Pressure, inHg 28.842 97.669 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke : 
Displacement t 
Compression Ratio i 
Injection Timing t 
Crankangle Offset : 
Reference Pressure : 
Speed i 
Load  : 
Fuel Flow J 
Brake Power i 
BSFC t 
Indicated Power i 
Peak Pressure i 
Peak Rate of Prtssur«  Rise; 
Peak Heat Release Rats > 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency r 
Ignition Delay > 
Centroid Phasing » 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio » 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.8.4 in-Hg 
1101 RPM 
542.4 lb-ft 
50.4 lb/br 
113.71 bhp 

.443   lb/bhp-hr 

FILE    !   CNT596 

kWVcyl 
MPa 
kPa/deg 
5 Joules/deg 

Joules 

16.16 
8.709 
772.4 

321 
3381.23 
68. 1 -A 
35.5 V. 
31 . 0 V. 
1.7 degrees 

187.6 degrees 
51.34 0/degree 
24.9 degrees 

.06972 



CUMMINS NH220 LOG SHEET 
TEST NO. &   FUEL        DATE^yPAGE d 3 

7Pö7JJJJu%rJ 

Operator 
Time 

fa?y 

Test Hour 
Speed, RPM 
Load, lb—ft 
Fuel Flow, lb/hr 
Exh. Opacity, % 

121 
frOA* /»*■ 

$/P° 17ft 

HU 7 5&£ 

© 

rj\ 

mL 

HA 
/M 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 mi. 
Exhaust Cyl. 2 asL 
Exhaust Cyl. 3 \i27L 
Exhaust Cyl. 4 <222 
Exhaust Cyl. 5 fill 
Exhaust Cyl. 6 uSL 
Exhaust Common QSL 
Water In 
Water Out 
Oil Sump 
Fuel 
Inlet Air 
Wet Bulb 
Dry Bulb 

PRESSURES, PSIG 
Fuel Pump 

/43 
a*. 
22L 

M. 
Ü9L 
Iffl. 
<233 
tlSL 
all 
im. 
lU. 
ao_ 

% 
LZ&. 

ilL 
Ijo 

ßl° 
Oil Gallery sa 
LOW PRESSURES 
Intake Vac, in.water 
Exh. Comm., in.Woter 
Blowby, in.water 
Barometer, in.Hg 

1± 
31.° 

£> 

2£L 

122. rz£'fö:6 
(€lM^ 

}£&£ 
6Q.j 

ms. 
H~£_ 

UL m 
ML 
ms. 
Z2L m 
SiL 
l£L 
tSL 

A M J 

ffil- 

VLL 
L&l 

S^. 

m. 
111 
115 
73& 
213. 
£13- m 
At 
I2L 

ip:3P}&bo 

i2e n/ /fa'S 
LS^O 

J&£ 
L£L 

m. 
%L 
äSL 
5^- 
&6_ m. 
&L 
or 
no. 

1L 

621 

1/6 \2ll \M 
9£> 

mL 
63.D 

2U- 

&LD 6LP 
5£.£ I£.f 

Id. 
goo. 
O 

&M. 
ftA. 

3M 
I CD 
o 

mr/tiiinftMatä 

?% \M 
Tl i± 

6LL 
7tf 

%0_ 
iTt 

3.J 
fS.O 

0 

712. 

Xo 
S%d 

l&O 
ml 
iVk 
2A- 

12L 

&**? 
iteO 
.5&Z 
n± 
[LO 

&H 
tfTP 

Zt£L 
HID 

3SL 
tt^ 

3& 
jJQ_ 
OL 
3ÖT 

IM. 

1ÜL 

U1L 
l&L m_ 
M&. 
1^6 

W  \?7 

m. 
71}L 

lLO_ 
SIS. 

II 
M 

Ö   1  o 

2JL 
ro.D 

}QO 

Ql_ 
7f-V 

IL 
I5S 

ö 
6.UZ 



CUMMINS NH220 LOG SHEET 
TEST NO. J>   FUEL PATERS PAGE 5V 

Operator        f^Ht^, 
Time //:<*> //;/< 
Test Hour f&K^ &**? 
Speed, RPM $*/ off 
Lood, lb-ft <{i().l 5%L 
Fuel Flow, lb/hr y.i m 
Exh. Opacity, % n< P'O 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 t*P pit 
Exhaust Cyl. 2 Iftf foVt 
Exhaust Cyl. 3 1/72. /0lP 
Exhaust Cyl. 4 i/3% tm 
Exhaust Cyl. 5 117/ l(oi 
Exhaust Cyl. 6 lft>9- t&ft 
Exhaust Common )(&> (ftä 
Water In Itf f<o 
Water Out /6? il* 
Oil Sump %o3 #>i 
Fuel fl rt I 
Inlet Air (6>0 !*& 
Wet Bulb <&> as 
Dry Bulb 7f.0 7%D 

PRESSURES, PSIG 
Fuel Pump ?S.o no 
Oil Gallery ,W-3 m 
LOW PRESSURES 
Intake Vac, in.water 

)■( (.(> 
Exh. Comm., In.Woter Ho QP 
Blowby, in.water £> b 
Barometer, In.Hg tf-3/ M.» 



880466.091349 AL-16084-F AL-12920-L NH220 8 
Kl-Exhaust 1, F 1148.9 .751 620,52 .417 
K2-Exhaust 2, F 1253.4 .398 678.55 .221 
K3-Exhaust 3, F 1278.6 ,436 692.53 .242 
K4-Exhaust 4, F 1221.3 ,612 660.70 ,340 
K5-Exheust 5, F 1220.7 .649 660.37 .360 
K6-Exhaust 6, F 1143.7 .606 617.60 .337 
K7-Exhaust Common, F 1254.2 ,494 679.00 .274 
Dry   Bulb Teaperature, F    76.753 .321 24.863 .179 
W«t Bulb Temperature, F    60.547 .031 15.860 .017 
J1-Water In, F 163.71 .184 73.170 .102 
J2-Water Out, F 170,34 .149 76.857 .083 
J3-Oil Sump, F 225.95 .336 107.75 .187 
J4-Fuel Inlet, F 89.311 .023 31.839 .013 
J5-Air After Filter, F 99.246 .135 37.359 .075 
J6-Intake Manifold, F 104.90 .232 40.500 .129 
J7-Fuel Ratarn, F 92.662 .028 33.701 .016 
Pl-Fu«l, PSIC 136.61 1.959 941.92 13.505 
P2-OÜ Gallery, PSIC 56.564 .025 389.99 .172 
P6-Ex Common, "H20G 26,864 ,294 6.685 .073 
P7-Air Aft Filt, "H20V 4.655 .276 1.158 .069 
P8-Blowby, "M20G -.000 ,060 -.000 .015 
Pll-Baro <Vent>, "Hg ABS   29.269 .005 99.117 .017 
Sp««d> RPH 2102.1 2.119 2102.1 2.119 
Load, Lb-Ft 479.07 2.689 649.53 3.646 
Smoke, X 33.584 .555 33.584 .555 
Fuel Flow, Lb/Hr 98.889 1.277 44.855 .579 
Horsepower 191.75 .997 142.96 .744 
Corrected Horsepower 198.24 1.031 147.30 .769 
BSFC, lb/hp-hr .516 .007 .314 .004 
Corrected BSFC .499 .006 .303 .004 
Relative Humidity 38,307 .718 38.307 .718 
Reference Pressure, inHg   28.927 97.957 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke i 
Displacement > 
Compression Ratio > 
Injection Timing i 
Crankangle Offset > 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow .• 
Brake Power i 
6SFC i 
Indicated Power i 
Peak Prmssur:   i 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release t 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude < 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22ÖG 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
28.93 in-Hg 
2102 RPM 
479.1 lb-ft 
98.9 lb/hr 

191.75 bhp 
.516 lb^bhp-hr 

29.03 kWVcyl 
7.060 MPa 
503.6 kPa/deg 

177.0 Joules/deg 
3390.23 Joules 
67.1 '/. 
32.3 y. 
26.9 '/. 
6.3 degrees 
198.1 degrees 
34»23 0/degree 
30.8 degrees 

.20473 

FILE f CN1598 



880406.092629 
Kl-Exhaust t, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-ExhauSt 
K6-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL-16084-F 
F 
F 
F 
F 
F 
F 

Connor), F 
Temperatur«, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

,1 
0 
9 
6 
2 
5 

19, 
3 

J1-Uater   In,   F 
J2-Water   Out,   F 
J3-0Ü   Sump,   F 
J4-Fuel   Inlet,   F 
J5-Air  After  Filter,   F 
J6-Intake  Manifold,   F 
•J7-Fuel   Return,   F 
PJ-Fuel,   PSIC 
P2-0il Gallery, P8IG 
P6-Ex Connon, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "H20G 
P11-Bero <V«nt>, "Hg ABS   29 
Speed,. RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Prmmsurat    inHg 

AL-12920- 
I 150.1 
1247, 
1275, 
1230, 
1237, 
II 52, 
1279, 
76.664 
60.392 
162.51 
170.21 
225.17 
90.467 
102.68 
108.11 
93.540 
123.01 
55.396 

f36 
482 
006 
278 

1798.2 
523.84 
18.199 
90.760 
179.36 
185.92 

.506 

.488 
38.018 
29.022 

L NH220 
.643 
.724 
.774 
.696 
.419 
.807 
.350 
. 127 
.052 
. 162 
. 119 
.314 
.052 
. 159 
.215 
. 124 
.543 
.020 
.463 
.539 
.056 
.004 
066 
247 
328 
851 
757 
821 
015 
015 
221 

, 19 
07 
54 
06 
79 
34 
07 

621 , 
675 
690, 
666 
669, 
622, 
693, 
24.813 
15.774 
72.505 
76.785 
107.32 
32.482 
39.266 
42.281 
34.189 
848.15 
381.94 
4.762 
.866 

-.001 
99.146 
1798.2 
710.23 
18.199 
41.168 
133.73 
138.61 

.308 

.297 
38.018 
98.279 

8 
.357 
.402 
.430 
.387 
.233 
.449 
, 194 
.071 
. 029 
. 090 
. 066 
. 175 
. 029 
. 083 
. 119 
.069 
.744 
. 136 
. 115 
. 134 
.014 
.015 
. 066 
.758 
.328 
.293 
.31 0 
.358 
. 009 
. 009 
.221 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke > 
Displacement : 
Compression Ratio i 
Injection Timing i 
Crankangle Offset i 
Reference Pressure ; 
Speed t 
Load  ! 
Fuel Flow i 
Brak« Power i 
BSFC ! 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency i 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio i 

HH22ÖC 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

lot.0 degrees 
29.02 in-Hg 
1798 RPM 
523.8 lb-ft 
90.8 lb/hr 
179.32 bhp 
.506 lb/bhp-hr 

25.92 kwVcyl 
7.527 MPa 
575.0 kPa/deg 

207.1 Joules/deg 
3435.80 Joules 
63.4 V. 
31 .9 V. 
27.4 'A 
6.0 degrees 
195.5 degrees 
37.05 J/degree 
28.5 degrees 

.21130 

FILE : CN1600 



880406.093937 AL-16084-F 
K1-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exhaust 4, F 
K5-Exhaust 5, F 
K6-Exhaust 6, F 
K7-Exhaust Common, F 
Dry Bulb Temperatur«, F 
Wet Bulb Temperature, F 
J1-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inl«t, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J?-Fuel Return, F 
Pt-Fuel, PSIC 
P2-0Ü Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
PB-Blowby, *H20G 
P11-Baro <V«nt>, "Hg ABS 
Speed, RPM 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
8SFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920-L NH220 8 
840.08 ,523 448.93 .291 
946.90 .812 508.23 .451 
946.72 1 .020 508.18 .567 
909.57 .691 487.54 .384 
878.74 .503 470.41 .279 
846.73 1 . 001 452.63 .556 
902.64 .575 483.69 .319 
76.478 .044 24.710 .024 
60.559 .017 15.866 .010 
166.31 . 134 74.617 ,075 
170.43 .121 76.906 . 067 
219.10 .322 103.95 . 179 
89,364 .040 31.869 .022 
t01.09 .057 38.385 . 031 
106.94 .033 41.633 .019 
90.760 . 131 32.645 . 073 
63.196 .212 435.72 1 .46 0 
56.723 . 103 391.09 .708 
15.533 . 144 3.865 .036 
3.766 .420 .937 . 1 04 
.013 .054 .003 ,013 

29,278 .003 99,145 ,012 
1800.1 3.077 1300.1 3.077 
370.83 3.719 502.78 5.043 
5.345 . 127 5.345 . 127 

58.934 .375 26.732 .397 
127.10 1 .383 94.762 1 . 031 
131.59 1 .432 98.112 1 . 068 

.464 . 006 .282 . 004 

.448 .006 .272 . 004 
39.010 . 113 39.010 . 113 
29.001 98.207 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« i 
Stroke t 
Displacement : 
Compression Ratio i 
Injection Timing s 
Crankangle Offset : 
Reference Prmssurs   i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power ; 
BSFC i 
Indicated Power i 
Peak Pressure : 
Peak Rat« of Pressure Risst 
P«ak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay t 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity > 
Premixed/Diffusion Ratio i 

HH22QG 
130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
29.00 in-Hg 
1300 RPM 
370.8 lb-ft 
58.9 lb/hr 

127.08 bhp 
.463   lb/bhp-hr 

13.47  kwVcyl 
6.153   MPa 
366.9 kPa/dag 

121.8 Joules/deg 
2414.10 Joules 
68.7 V. 
35. 1 V. 
30. 0 Y. 
3.8 degrees 
194.9 degrees 
26.33 J/degree 
25.1 degrees 

.35 080 

FILE ! CN1602 



Kt-Exhaust 1, F 
K2-Exhaust 2, F 
K3-Exhaust 3, F 
K4-Exheust A,   F 
K5-Exhaust 5, F 
K6-Exheust 6, F 
K7-Exhaust Connon, F 
Dry  Bulb Teaperature, F 
Wet Bulb Teaperature, F 
J1-Water In. F 
J2-Water Out, F 
J3-0il Suap, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 
J7-Fual Return, F 
Pi-Fuel, P8IC 
P2-0il Gallery, PSIG 
P6-Ex Coaaon, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, "M20C 
Pft-Baro <Vent>, "Hg ABS 
Speed, RPN 
Load, Lb-Ft 
Saoke, X 
Fual Flow, Lb/Hr 
Horsapowar 
Corractad Horsapowar 
8SFC, lb/hp-hr 
Corractad BSFC 
Relative Huaidity 
Rafarenca Pressure, inHg 

.-12920-L NH220 8 
684.22 .526 362.34 .292 
780.00 .284 415.56 . 158 
774.60 .251 412.56 ,140 
730,70 .773 388.17 .430 
716.tt .673 380.06 .374 
690.62 .465 365.90 .258 
722.98 .306 383.88 . 170 
77.380 .163 25.211 . 091 
60.455 .020 15.808 .011 
168.72 . 159 75.957 .088 
17!.22 . 134 77,345 . 075 
212.64 .320 100.36 . 178 
87.867 . 041 31.037 . 023 
98.997 .104 37.220 .058 
104.72 .035 40.400 .020 
87.916 .028 31.064 .016 
43.080 . 169 297.03 1 . 164 
57.845 .127 398.33 .373 
14.441 .147 3.594 .037 
3.906 .473 .972 .118 
.008 .064 .002 .016 

29.282 .004 99.160 ,013 
1799.8 4.334 1799.8 4.334 
268.19 4.471 363.61 6. 061 
5. 179 . 140 5.179 . 140 

45.138 2.270 20.474 1 . 030 
91 .907 1 .632 68.524 1 .217 
94.922 1 .686 70.771 1 .257 

.491 .021 .299 . 013 

.475 .020 .289 .012 
36.499 .398 36.499 .398 
28.995 98.187 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke i 
Displacement j 
Compression Ratio i 
Injection Timing s 
Crankangle Offset i 
Reference Pressure : 
Speed i 
Load  i 
Fuel Flow s 
Brake Power i 
BSFC » 
Indicated Power 
Peak Pressure : 
Peak Rate of Prttsaur^  Rise) 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency t 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity t 
Premixed/Diffusion Ratio » 

NH22 0C 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.99 in-Hg 
1800 RPM 
268.2 lb-ft 
45.1 ib/hr 
91.92 bhp 
.491 lb/bhp-hr 

13.94 kwVcyl 
5.490 MPa 
305.9 kPa/deg 

101.8 Joules/deg 
1816.77 Joules 
67.5 X 
34.5 X 
28.3 '/. 
10.6 degrees 
194.1 degrees 
22.55 J/dagree 
22.5 degrees 

.47252 

PILE : CN1604 



880406.101643 AL-16084-F i AL-12920-L NH220 8 
Kl-Exhaust 1, F 484.68 .644 25t,49 .353 
K2-Exhaust 2,   F 567.09 .267 297.27 . 149 
K3-Exhaust 3, F 535.74 .220 290.97 . 122 
K4-Exhaust 4, F 518.49 .240 270.27 . 133 
K5-Exhaust 5, F 503.64 .507 262.02 .282 
K6-Exbau«t 6, F 486.32 .308 252.40 , 171 
K7-Exhaust Cotmon, F 5 05.7t .203 263.17 . 113 
Dry Bulb Temperatura, F 76.877 .095 24.931 . 053 
Wat Bulb Temperature, F 60.139 .017 15.633 . 0 09 
J1-Water In, F 168.00 . 179 75.553 , 1 00 
J2-Uatar Out, F 169.00 . 145 76.111 . 080 
J3-0il Sump, F 204.92 . 153 96.069 . 0S5 
J4-Fual Inlet, F 84.634 . 118 29.241 . 065 
J5-Air After Filtar, F 97.261 .075 36.256 .041 
J6-Intek« Manifold, F 102.69 .063 39.271 . 035 
J7-Fuel Return, F 90.754 .868 32.641 .482 
Pi-Fuel, PSIG 22.775 . 151 157.03 1 . 041 
P2-0il Gallary, PSIG 39.499 .023 410.23 . 158 
P6-Ex Common, "H20G 11.218 .092 2.792 . 023 
P7-Air Aft Filt, "M20V 3.858 .429 .960 . 1 07 
PB-Blowby, "M20G .032 .051 .008 .013 
PH-Baro <Vent>, "Hg ABS 29.284 .003 99.166 .010 
Speed, RPH 1799.9 1 .653 1799.9 1 .653 
Load, Lb-Ft 133.50 5.829 181.00 7,903 
Saoka, V. 3.042 .098 3,042 .098 
Fual Flow, Lb/Hr 26.466 1 .772 12.005 .804 
Horsepower 45.752 2.005 34.1 1 1 1 ,495 
Corractad Horsepower 47.170 2.067 35.168 1 .541 
BSFC, lb/hp-hr .578 .018 .352 .01 1 
Corractad BSFC .561 .017 .341 . 01 1 
Relative Humidity 36.697 .246 36.697 .246 
Reference Pressure, inHg 29.000 98.205 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore ! 
Stroke i 
Displacement > 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Prmmsurs   s 
Speed i 
Load  i 
Fuel Flow t 
Brake Power i 
BSFC : 
Indicated Power > 
Peak Pressure s 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency > 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency ; 
Zgnition Delay i 
Centroid Phasing > 
Centroid Magnitude i 
Sensitivity > 
Preaixed/Diffusion Ratio i 

NH228G 
t30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.00 in-Hg 
1800 RPM 
133.5 lb-ft 
26.5 lb/hr 
45.75 bhp 
.579 lb/bhp-hr 
7.70 kwVcyl 

4.763 MPa 
207.7 kPa/deg 

75.7 Joules/deg 
1049.71 Joules 
66.4 V. 
32.5 X 
24.0 V. 
13.9 degrees 
195.0 degrees 
18.16 J/degree 
20.1 degrees 

.69377 

FILE CN1606 



880406.103038 AL-16084-F AL-12920-L NH220 8 
Kl-Exhaust 1, F 332.08 .781 166.71 .434 
K2-Exhaust 2, F 427.62 .857 219.79 .476 
K3-Exhaust 3, F 422.11 .417 216.73 .232 
K4-Exheust 4, F 407.79 1.306 208.77 .725 
K5-Exhaust 5, F 380.13 .661 193,41 .367 
K6-Exhaust 6, F 355.85 .799 179.92 .444 
K7-Exhaust Common, F 384.73 .999 195.96 .555 
Dry  Bulb Temperature, F 76.986 .117 24.992 .065 
Wet Bulb Temperature, F 59.6 05 .024 15.336 .013 
J1-Uater In, F 170.48 .233 76.931 .130 
J2-Uater Out, F 170.70 .230 77.056 .128 
J3-0il Sump, F 201.31 .211 94,062 .117 
J4-Fuel Inlet, F 89.380 .118 31.878 .065 
J5-Air After Filter, F 95.614 .071 35.341 .040 
•J6-Intake Manifold, F 101.52 .092 38.621 .051 
J7-Fuel Return, F 112.61 .032 44.782 .018 
P1-Fu«l, P8IC 12.648 .080 87.203 .553 
P2-0il Gallery, PSIG 59.630 .013 411.13 .090 
P6-Ex Common, "H20G 9.362 .106 2.330 .026 
P7-Air Aft Filt, "H20V 3.522 .544 .876 .135 
P8-Blowby, -H20C -.031 .052 -.008 .013 
PI1-Baro <Vent>, "HgABS   29.305 .005 99.238 ,018 
Speed, RPM 1800.8 2.005 1800.8 2.005 
Load, Lb-Ft 45.741 1.606 62.016 2.177 
Smoke, '/. 1.985 .081 1.985 .081 
Fuel Flow, Lb/Hr 17.929 .134 8.132 .061 
Horsepower 15.683 .538 11.693 .401 
Corrected Horsepower 16.124 .553 12.021 .412 
BSFC, lb/hp-hr 1.145 .043 .696 .026 
Corrected BSFC 1.113 .042 .677 .026 
Relative Humidity 34.747 .215 34.747 .215 
Reference Pressure, inHg   29.046 98,360 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke i 
Displacement i 
Compression Ratio i 
Injection Timing i 
Crankangle Offset : 
Reference Pressure i 
Speed t 
Load 
Fuel Flow i 
Brake Power i 
BSFC i 
Indicated Power s 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate t 
Cumulative Heat Release i 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Ccntroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181,0 degrees 
29.05 in-Hg 
1801 RPM 
45.7 lb-ft 
17.9 lb/hr 
15.69 bhp 

1.141 lb/bhp-hr 

FILE i CN1608 

kwVcyl 
MPa 
kPa/deg 
2 Joules/deg 

Joules 

3.59 
4.386 
158.6 

65 
553.426 
51 .9 V. 
22.4 Y. 
12.2 •/. 
15.4 degrees 
194.0 degrees 
15.66 J/degree 
17.7 degrees 

.87 04 0 



880406,105321 AL-16084-F AL-12920-L NH220 3 
K1-Exhaust 1, F 1121,8 ,669 605.45 ,371 
K2-Exhaust 2, F 1207.3 .380 652.93 .211 
K3-Exhaust 3, F 1219.7 .395 659,84 .22G 
K4-Exhaust 4, F 1174.1 .905 634.52 .503 
K5-Exhaust 5, F 1200.7 .575 649.25 .319 
K6-Exhaust 6, F 1120.6 .647 604.76 .359 
K7-Exhaust Common, F 1250.6 .613 676.99 .340 
Dry Bulb Temperatur«, F 76,246 .245 24.581 .136 
Wet Bulb Temperature, F 59.259 .056 15.144 .031 
•Jl-Uater In, F 160.09 .110 71.159 .061 
J2-Uater Out, F 168.57 .076 75.870 .042 
J3-Oil Sump, F 205.27 .220 96.260 .122 
J4-Fuel Inlat, F 86.579 .231 30.322 .128 
J5-Air After Filter, F 99.815 .118 37.675 .066 
J6-Intake Hanifold, F 105.02 .128 40.566 .071 
J7-Fuel Return, F 111.75 .744 44.305 .413 
PI-Fuel, PSIC 105.82 1.024 729.60 7.063 
P2-0U Gallery, PSIG 56.506 .028 389.59 .190 
P6-Ex Common, "H20G 15.187 .395 3.779 .098 
P7-Air Aft Filt, "H20V 2.263 .203 .563 .050 
P8-Blowby, "M20G -.003 .038 -.001 .010 
P11-Baro <V«nt>, "Hg ABS   29.306 ,001 99.240 .004 
Speedy RPH 1500.8 2.091 1500.8 2.091 
Load, Lb-Ft 552.07 2.076 748.50 2.814 
Smoke, X 16.776 .424 16.776 .424 
Fuel Flow, Lb/Hr 78.737 2.662 35.714 1.208 
Horsepower 157.76 .676 117.62 .504 
Corrected Horsepower 162.80 .698 121.38 .520 
BSFC, lb/hp-hr .499 .016 .3 04 .010 
Corrected BSFC .484 .016 .294 .009 
Relative Humidity 35.396 .431 35.396 .431 
Reference Pressure, inHg   29.139 98.676 



HAW HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke ; 
Displacement : 
Compression Ratio t 
Injection Timing .• 
Crankangle Offset : 
Reference Pr^smure   s 
Speed : 
Load  i 
Fuel 
Brake 
BSFC 
Indie 
Peak 
Peak 
Peak 
Cumul 
Appar 
Indie 
Brake 
Ignit 
Centr 
Centr 
Sensi 
Premi 

Flow i 
Power i 

» 

ated Power : 
Pressure i 
Rate of Pr«ssur9i   Rise: 
Heat Release Rate « 
ative Heat Release t 
ent Combustion Efficiency i 
ated Thermal Efficiency 1 
Thermal Efficiency s 
ion Delay t 
oid Phasing 1 
oid Magnitude : 
tivity 1 
xed/Diffusion Ratio 1 

NH220G 
130.2 mm 
152.4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

131.0 degrees 
29.14 in-Hg 
1501 RPM 
552.1 Ib-ft 
78.7 lb/'hr 
157.79 bhp 
.499 lb/bhp-hr 

22.45 kW/cyl 
7.988 MPa 
685,9 kPa/deg 

264.1 Joules/deg 
3492.25 Joules 
62.0 y. 
31 .9 V. 
27.9 7. 
4.6 degrees 
192.8 degrees 
41.63 J/degree 
27.2 degrees 

.16757 

FILE i CN16I0 



880406.t1Of 18 AL-16084-F AL-12920-L NH220 8 
K1-Exhaust 1, F -1092.0 .732 588.89 .407 
K2-Exhaust 2, F 1163.2 .888 628.46 .494 
K3-Exhaust 3, F 1175.2 .931 635.09 .517 
K4-Exhaust 4, F 1139.0 .649 615.00 .360 
K5-Exhaust 5, F 1173.9 .859 634.4 0 .477 
K6-Exhaust 6, F 1101.2 1.847 593.98 1.026 
K7-Exhaust Co»»on, F 1232.0 .864 666.65 .460 
Dry Bulb Tenperature, F 75.692 .085 24.274 .047 
Wet Bulb Temperature, F 59.151 .032 15.084 .018 
J1-Uater In, F 159.83 .091 71.019 .051 
■J2-Water Out, F 169.38 .076 76.320 .042 
•J3-0Ü Sump, F 203.15 .167 95.082 .093 
J4-Fuel Inlet, F 89.776 .367 32.098 .204 
J5-Air After Filter, F 99.365 .058 37.425 .032 
J6-Intake Manifold, F 104.20 .061 40.110 .034 
J7-Fuel Return, F 89.251 .246 31.806 .136 
P1-Fu«l, PSIC 93.377 .447 643.81 3.083 
P2-0il Gallery, PSIC 53.811 .028 371.01 .196 
P6-Ex Common, -H20G 14.125 .142 3.515 .035 
P7-Air Aft Filt, "M20V 1.559 .268 .388 .067 
PB-Blowby, "H20C -.012 .048 -.003 .012 
P11-Bmro <Vent>, "Hg ABS   29.314 .003 99.267 .011 
Speed, RPM 1300.7 1.900 1300,7 1.900 
Load, Lb-Ft 560.46 2.318 759.87 3.142 
Smoke, X 19.370 .434 19.370 .434 
Fuel Flow, Lb/Hr 75.584 3.696 34.284 1.676 
Horsepower 138.80 .677 103.43 .505 
Corrected Horsepower 143.14 .698 106.72 .521 
BSFC, lb/hp-hr .545 .025 .331 .015 
Corrected BSFC .528 .024 .321 .015 
Relative Humidity 36.372 .185 36.372 .185 
Reference Pressure, inHg   29.199 98.878 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« : 
Stroke : 
Displacement t 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow ! 
Brake Power s 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ) 
Ignition Delay i 
Centroid Phasing t 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.20 in-Hg 
1301 RPM 
560.5 lb-ft 
75.6 lb/hr 
138.84 bhp 

.544   lb/bhp-hr 
19.91   kwVcyl 
8.551   MPa 
800.0 kPa/deg 

323.3 Joules/deg 
3525.94 Joules 
56.5 V. 
29. A   "A 
25.5 V. 
3.8 degrees 
190.1 degrees 
48.33 J/degree 
25,3 degrees 

.15123 

FILE i CN1612 



880406.111729 AL-16084-F AL-12920-L NH220 8 
K1-Exhaust 1, F 1041,4 1.042 560.78 .579 
K2-Exhaust 2, F 1083.2 .821 533.99 .456 
K3-Exhaust 3, F 1086.9 .649 586.03 .361 
K4-Exhaust 4, F 1057.0 .447 569.44 .248 
K5-Exhaust 5, F 1106.1 .312 596.73 .174 
K6-Exhaust 6, F 1052.4 .737 566.90 .410 
K7-Exhaust Common, F t170.4 .608 632.47 .338 
Dry Bulb Temperature, F 75.707 .092 24.282 .051 
Wei Bulb Temperature, F 58.977 .013 14.987 .007 
J1-¥ater In, F 159.77 .147 70.985 .082 
J2-Water Out, F 169.99 .108 76.659 .060 
J3-0Ü Sump, F 202.60 .178 94.776 .099 
J4-Fuel Inl«t, F 87.952 .386 31.085 ,214 
J5-Air After Filier, F 102.02 .072 38.898 .040 
J6-Int«ke Manifold, F 106.37 .061 41.319 .034 
J7-Fuel Return, F 98.823 .230 37.124 .128 
P1-Fuel, PSIC 75.783 .713 522.51 4.918 
P2-0il Gallery, PSIG 49.154 ,031 338.91 .211 
P6-Ex Common, "H20G 13.054 .307 3.248 .077 
P7-Air Aft Filt, "H20V .788 .198 .196 .049 
P8-Blowby, -H20G .015 ,026 .004 .006 
P11-Baro <Vent), "Hg ABS   29.334 .002 99.337 .008 
Speed, RPH 1099.9 2.026 1099.9 2.026 
Load, Lb-Ft 542.82 2.570 735.97 3.484 
Smoke, '4 21.153 .488 21.153 .488 
Fuel Flow, Lb/Hr 60.339 2.870 27.370 1.302 
Horsepower 113.68 .602 84.757 .449 
Corrected Horsepower 117.41 .622 87.538 .464 
BSFC, lb/hp-hr .531 .025 .323 .015 
Corrected BSFC .514 .025 .313 .015 
Relative Humidity 35.762 .239 35.762 .239 
Reference Pressure, inHg   29.276 99.141 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bor« : 
Stroke j 
Displacement i 
Compression Ratio t 
Injection Timing » 
Crankangle Offset i 
Reference Pressure t 
Speed i 
Load  i 
Fuel Flow i 
Brak« Power : 
BSFC » 
Indicated Power ; 
Peak Pressure i 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release » 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency ; 
Ignition Delay t 
Centroid Phasing t 
Centroid Magnitude i 
Sensitivity i 
Premixed/Diffusion Ratio i 

NH220G 
130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
29.28 in-Hg 
1 100 RPM 
542.8 lb-ft 
60.3 lb/hr 
113.69 bhp 
.530 lb/bhp-hr 

16.21 
8.685 
781 .2 

322 
3382 

FILE CN1614 

57 
30 
26 
2 
187.7 
51 .41 

5 
1 
2 
5 

24, 

kWVcyl 
MPa 
kPa/deg 
2 Joules/deg 

96 Joules 
V. 
V. 
>: 
degrees 
degrees 
J/degree 

3 degrees 
10135 
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APPENDICES KEY

Item 1.  Operator Checklist

Item 2.  Operator Run List for First Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 3.  Operator Run List for Second Data Set, Includes Run Numbers and Cylinder
Pressure Filenames for:

� Base Fuel Full-Rack Power Check
� Test Fuel Performance Matrix

Item 4.  A portion of an Operator Log Sheet is shown as Sample 1.  The test Date, Time,
Fuel Number, and Operating Conditions are included on the Operator Log Sheet.
Operator Log Sheets are included in the Order shown on the Operator Run List.

Item 5.  Computer Printout from Data Acquisition System is shown as Sample 2 and
Sample 3.  Computer Printout has Time Stamp Keyed to Operator Log Sheet as shown in
Sample 2.  Operating Condition on Computer Printout is also keyed to Operator Log
Sheet as shown in Sample 3.  Sample 3 also shows the column definitions.  There is ONE
Computer Printout for Each Operating Condition.

Item 6.  Cylinder Pressure History Calculations are shown as Sample 4.  The Cylinder
Pressure Data Report is keyed to the Operating Condition from the Operator Log Sheet.
Cylinder Pressure Data is also keyed to the Operator Run List Cylinder Pressure Average
Filename.  There is ONE Cylinder Pressure Data Report for each Operating Condition.

Balance of Appendix repeats the sequence described in Items 4 through 6 above.



ii

Sample 1.  Operator Log

Sample 2.  Computer Log Time Stamp Keyed to Operator Log Sheet

Sample 3.  Computer Log of Operating Condition Keyed to Operator Log

Sample 4.  Cylinder Pressure Data Report Keyed to Operator Log and Run List

Fuel

Year
Month Day

24-hour clock
Minute Seconds

Time

Variable
10 Point
Average

10 Point
Std. Dev. SI Avg.

SI Std.
Dev.

Cylinder Pressure Data
AVG Filename from
Operator Run List
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Navy High-Speed Diesel Engine 
Performance Test Checklist 

Laboratory BFLRF(SwRI) 
Engine Type; Cummins NH22QG   Engine Tester 

Step 

1. 

Initials 

2. £/■/? 
3. /r././l 
4. £*/> 

Test   Fuel:     TP.V*AJ3#.Tg9 Date:     V-%%?\ 

Test Procedure 

Flush fuel system with BF-2 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Full rack power check with BF-2. Maintain fuel temperature 
at 32+2C, air temperature at 38+2C, and coolant 
temperature at 77+2C. Set exhausf back pressure at 
50+2mm of mercury under full-rack conditions at 
rated speed. 

5. /r. £>/* Compute corrected power levels and maximum cylinder pressun 

6. /j-./sX( Compare to 95% confidence bands of BF-2 performance 

7. £.J./* Determine action; i.e. continue or contact DTNSRDC 
ö« /£■£/:- Flush fuel system w i t h r/p3t/A&1l'Jß%  test fuel 

9. 6-JLS* Engine warmup 

10. Q^A^/r Clean smokemeter lenses and adjust purge air 

11. 6.JLM Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

12. £_/,/?_        Flush fuel system with BF-2 

13. ^ /. /^ Engine warmup 

/r/f/<    Clean smokemeter lenses and adjust purge air 

/£././* Full rack power check with BF-2. Maintain fuel temperature 
at 3 2+2C, air temperature at 3 8+2C, and coolant 
temperature at 77+2C. Set exhaust back pressure at 
50+2mm of mercury under full-rack conditions at 

. rated speed. 

Compute corrected power levels and maximum cylinder pressur 

Compare to 95% confidence bands of BF-2 performance 

Determine action; i.e. continue or contact DTNSRDC 

Flush   fuel   system  wittyfSVKJfftjffi   test   fuel 

Engine warmup 

Clean smokemeter lenses and adjust purge air 

Complete performance testing load-speed matrix. Maintain 
fuel temperature at 32+2C, air temperature at 38+2C, 
and coolant temperature at 77+2C. Set exhaust back 
pressure at 50+2mm of mercury under full-rack conditions 
at rated speed. 

14 

15 

lb. 

17. A AS 
18. 4././? 
19. 0U . 
20. £L# 
21. 6./J 
22. t.lrf 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester;  BFLRF(SwRI) 

Fuel Blend: TffM/L&KTfö Date:  ^_flll 

Engine Operating Conditions 

Fuel Temperature 
Inlet Air Temperature 
Coolant Out Temperature 

86F -  94F 
97F - 104F 

167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #  RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 222. 

6AJ/MO 

Cummins NH220G Speed-Power Points for Performance Evaluations 

Fuel Blend: ff VW$81$% 

Speed 

2100 

1800 

1800 

1800 

1800 

1800 

1500 

1300 

1100 

CBHP 

Full-Rack 

Full-Rack 

133 

98 

48 

13 

Full-Rack 

Full-Rack 

Full-Rack 

Run #  RAW File  AVG File 

11SL 
Oil. 

M/0 $ 

W/6S7 

£M3P 

<Urt3</ 
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Navy High-Speed Diesel Engine 
Performance Test Plan 

Fuel Blend Testing Sequence 

Engine Type: Cummins NH220G   Engine Tester:  BFLRF(SwRI) 

Fuel Blend: TF3tAMlftti Date:  ^-//-fffr 

Engine Operating Conditions 

Fuel Temperature           86F - 94F 
Inlet Air Temperature      97F - 104F 
Coolant Out Temperature   167F - 174F 

Cummins NH220G Full Rack Power Check - BF-2 Fuel Only 

Speed  Run #      RAW File  AVG File 

2100 

1800 

1500 

1300 

1100 

&3L 

SIJOL 
6f* <st   au/l£2^ 

Cummins   NH220G   Speed-Power   Points   for   Performance   Evaluations 

Fuel   Blend: 7F3lV£?T8% 

Speed CBHP Run   # RAW   File AVG   File 

2100 Full-Rack 3/* /JJ/6S? t*J/66? 
1800 Full-Rack 3/3 CV/63S cv/t. te 
1800 133 3iH MM 7 Cju/tS'S 
1800 98 3/S W£& CW/6tö 
1800 48 3/A CV/Uf C/U/MX- 
1800 13 3/7 &V/U3 £M6tf 
1500 Full-Rack ,V% CV/6&5 • C/U/U& 
1300 Full-Rack 3/f 6MIA7 6*ß/66 § 
1100 Full-Rack sVO e-ottf? Cf/tfO 



CUMMINS NH220 LOG SHEET 
TEST NO. ?    FUEL DATEy-^PAGE ^5 

Operator          6-kvr^ 
Time fit* /tip /fi'.3& #:vf I'.oo 
Test Hour t-fo*** 0>lAft> /0»~<\ rf'»'^ tSh'^ 
Speed, RPM ft/OD im tW ?3ff t/0O 
Lood, lb-ft *sn/ \$YM Mil w-l 693-7- 
Fuel Flow, Ib/hr %&Q nt i%^ &7 $A7 
Exh. Opacity, % !l$ /So fib (3-0 a<r 
TEMPERATURES, DEG. F 

Exhaust Cyl. 1 ml ((P Ifco Ml P7£ 
Exhaust Cyl. 2 ms /^ 193° ft to {&K3 
Exhaust Cyl. 3 Ml mo (Z9S 1/17 P7Z 
Exhaust Cyl. 4 im im ((?¥ /Atf /o5& _ 
Exhaust Cyl. 5 tut /&? tm W3 /(($ 
Exhaust Cyl. 6 UP tat, //S3 ill? t&ff 
Exhaust Common ins m$ /9ft (M1 {(& 
Water In /& /£{ no htt fr? 
Woter Out HI /?o t7& n» /?& 
Oll Sump nl 4?£ 219 v/ r7 
Fuel ii 1( <fO 1o ff 
Inlet Air 1$ ?7 /*? 9? f'r 
Wet Bulb a i$-X &*> 6Hf Ml 
Dry Bulb $1* U& fa %10 n + 
PRESSURES, PSIG 

Fuel Pump m& fUo /o$o f/.d 70. o 
Oil Gallery ni W S3.0 A* 3 %( 

LOW PRESSURES _^____ 
Intake Vac, in.water W U ü-t> 1! W 
Exh. Comm., in.Water no &>.D ft-5 /I* tiS 
Blowby, in.water D <D © o Ö 

Barometer, in.Hg nu frtf n$ 'm n/3 



880407,12t 040 AL-17355-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1172,6 ,565 633,64 ,314 
K2-Exhaust 2, F 1275.9 ,266 691.03 .143 
K3-Exhaust 3, F 1260,5 ,596 632,52 ,331 
K4-Exhaust 4, F 1235.5 .550 668.61 .306 
K5-Exhaust 5, F 1256,2 1.080 680.09 .600 
K6-Exhaust 6, F 1183.6 ,772 639,80 .429 
K7-Exhaust Common, F 1278.7 .878 692,59 .433 
Dry Bulb Temperature, F 81,684 .106 27.602 .059 
Wet Bulb Temperature, F 61.414 .044 16.341 .024 
J1-Water In, F 162.77 .246 72.648 ,137 
J2-Uater Out, F 170.16 ,234 76,757 .130 
•J3-0il Sump, F 227.39 .387 108,55 ,215 
J4-Fuel Inlet, F 94.696 .052 34.331 ,029 
J5-Air After Filter, F 99.696 .333 37.609 .185 
J6-Intake Manifold, F 101.80 .517 38,781 .287 
J7-Fuel Return, F 97.667 .041 36,482 .023 
Pi-Fuel, PSIG 132.90 1.157 916.33 7.975 
P2-0il Gallery, PSIG 55.893 .022 385.37 ,151 
P6-Ex Common, "H20G 26,f53 .165 6.508 ,041 
P7-Air Aft Filt, HH20V 4.251 .234 1.053 .053 
P8-Blowby, "H20G .024 .051 .006 ,013 
Pll-Baro <Vent), "Hg ABS   29,151 ,004 93,716 ,012 
Speed, RPM 2101.4 2.951 2101.4 2.951 
Load, Lb-Ft 501.44 4.084 679.85 5.537 
Smoke, X 19.377 .317 19.377 .317 
Fuel Flow, Lb/Hr 85,187 .169 38,640 ,077 
Horsepower 200.63 1.710 149,59 1,275 
Corrected Horsepower 208.16 1,774 155.20 1,323 
BSFC, lb/hp-hr .425 .004 ,258 .002 
Corrected BSFC .409 .004 .249 .002 
Relative Humidity 30.116 .117 30.116 .117 
Reference Pressure, inHg   28,838 97.658 



HAVY HIGH SPEED DIESEL - CUMMINS MH22 0Ü                        FILE i CN1616 
Bore J J30,2 mm 
Stroke s 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio s 1 5.5 to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset   i 181.0 degrees 
Reference Pressure   i 28,84 in-Hg 
Speed i 2101 RPM 
Load  i 501.4 lb-ft 
Fuel Flow : 85,2 lb/hr 
Brake Power s 200,58 bhp 
BSFC : ,425 lb/bhp-hr 
Indicated Power : 29,16 kwVcyl 
Peak Pressure : 7.255 MPa 
Peak Rate of Pressure Rise; 552,5 kPa/deg 
Peak Heat Release Rate i 195,6 Joules/deg 
Cumulative Heat Release ; 3405,69 Joules 
Apparent   Combustion Efficiency i 77,5 V. 
Indicated Thermal Efficiency : 37.9 Y. 
Brake Thermal Efficiency s            32.4 'A 
Ignition Delay s 4,3 degrees 
Centroid Phasing : 197,2 degrees 
Centroid Magnitude : 37.21 J/degree 
Sensitivity : 32.0 degrees 
Premixed/'Diffusion Ratio :               .13378 



380407.122220 AL-17355-F AL-12920-L NH220 
Kl-Exhaust 1, F 1177.3 .850 636,3 0 .472 
K2-Exhaust 2, F 1262.8 .674 683.80 .375 
K3-Exhaust 3, F 1256.9 .547 680.51 .304 
K4-Exhaust 4, F 1233,1 .545 667.29 ,303 
K5-Exhau«t 5, F 1267,2 .650 666.20 .361 
K6-Exhaust 6, F t176.3 .628 635,71 ,349 
K7-Exhaust Common/ F 1294.9 .397 701,6t .221 
Dry Bulb Temperature, F 82.358 . 194 27.976 , 1 08 
yet Bulb Temperature, F 61.730 . 038 16.516 ,021 
J1-Water In, F 162.04 .257 72.242 . 143 
J2-Water Out, F 170.32 .206 76.845 . 1 14 
J3-0il Sump, F 228.28 ■ 131 109.05 . 073 
M-Fuel Inlet, F 91.180 . 079 32.878 , 044 
J5-Air After Filter, F 96.614 . 130 35.897 .072 
J6-Intake Manifold, F 98.054 , 116 36.697 . 065 
J7-Fuel Return, F 93.900 .047 34,389 , 026 
Pi-Fuel, PSIG 118,30 .513 819.12 3.540 
P2-0U Gallery, PSIG 54.744 . 037 377.45 .255 
P6-Ex Common, "H20G 18.578 .222 4.623 . 055 
P7-Air Aft Filt, "H20V 3. 103 .699 .772 , 174 
P8-Blowby, -H20G -.003 . 035 -,001 . 009 
P\]-B«ro   <Vent>, "Hg. ABS 29. 149 . 004 98,711 . 015 
Speed, RPM 1799.7 3.230 1799.7 3,230 
Load, Lb-Ft 540.42 5.796 732.70 7.858 
Smoke, "A 14.864 .497 14.864 .497 
Fuel Flow, Lb/Hr 78.299 .317 35,516 . 144 
Horsepower 185.18 2.267 138.07 1 .690 
Corrected Horsepower 191.63 2,346 142.87 1 .749 
BSFC, lb/hp-hr .423 . 005 .257 . 003 
Corrected BSFC .4 09 .005 .249 . 003 
Relative Humidity 29,667 .359 29.667 .359 
Reference Pressure, inHg 28.921 97,938 



HAW HIGH SPEED DIESEL - CUMMINS NH22 0G 
Bore : 
Stroke : 
Displacement i 
Compression Ratio t 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure 
Speed i 
Load  i 
Fuel Flow i 
Brake Power ; 
BSFC : 
Indicated Power 
Peak Pressure J 

Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency i 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude s 
Sensitivity s 
Premixed/Diffusion Ratio s 

FILE CN161 a 
130,2 mm 
152.4 mm 
12169 . 7 <zc 
15.5 -1 to 1 
19 BTDC 

181 . 0 degrees 
28.92 in-Hg 
1800 RPM 
540.4 lb-ft 
78.3 lb/br 
185,21 1 bhp 
.423 lb/bhp-hr 

26.52 kW/cyl 
7.826 MPa 
640. 1 kPa/deg 

238, 3 Joules/deg 
3515.43 Joules 
74.6 ? / 
37,5 •/. 
32.5 > ; 
3.9 degrees 
194.5 degrees 
40.54 •J/degree 
29.6 degrees 

.1304 0 



880407.123438 AL-17355-F i AL-12920-L NH220 9 
Kl-Exhaust 1, F 1155 - 8 . 637 624,34 .354 
K2-Exhaust 2, F 1228,5 . 192 664.74 . 1 07 
K3-Exhaust 3, F 1220.5 .302 660,28 , 168 
K4-Exhaust 4, F 1 190.0 .536 643.34 .298 
K5-Exheust 5, F 1245.4 .715 674.11 .397 
K6-Exhaust 6, F 1148.9 .869 620.50 .483 
K7-Exhaust Common, F 1279.2 .41 1 692.88 .228 
Dry Bulb Temperature, F 83.514 .442 28.619 .245 
Wet Bulb Temperature, F 62,262 . 094 16.812 . 052 
•Jl-Uater In, F 160.47 .306 71.374 . 170 
J2-Water Out, F 170.03 .202 76.681 . 1 12 
J3-0il Sump, F 22 0.45 .231 104.70 . 128 
,14-Fuel Inlet, F 91.137 . 075 32.854 .041 
J5-Air After Filter, F 103.0 0 .388 39.445 .215 
J6-Intake Manifold, F 105.47 .496 40.818 .276 
J7-Fuel Return, F 92.888 . 065 33.826 . 036 
Pi-Fuel, PSIG 10Ö,08 .908 690.02 6 ,259 
P2-Oil Gallery, PSIG 53,543 . 121 369,17 ,834 
P6-Ex Common, "H20G 14,381 .435 3,578 . 1 08 
P7-Air Aft Filt, "H20V 2 .356 .242 .586 . 060 
P8-Blowby, "H20G . 016 .022 .004 . 0 06 
Pll-Baro (Vent), "Hg ABS 29.143 . 001 98.689 , 005 
Speed, RPM 1498,2 1 .848 1498,2 1 .843 
Load, Lb-Ft 547.25 1 .653 741.96 2,241 
Smoke, /i 13.213 .233 13.213 .233 
Fuel Flow, Lb/Hr 68,694 .434 31,159 . 197 
Horsepower 156, 11 .451 116.39 . 336 
Corrected Horsepower 162.53 .469 121.17 .350 
BSFC, lb/hp-hr .440 . 003 .268 . 002 
Corrected BSFC .423 .003 .257 . 002 
Relative Humidity 28,9 05 .599 28.905 .599 
Reference Pr^ssurs,    inHg 28.970 98.102 



NAVY HIGH SPEED DIESEL CUMMINS NH22GG FILE CN162Ü 
Bore : 
Stroke : 
Displacement 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio ; 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.97 in-Hg 
1498 RPM 
547.3 lb-ft 
68,7 lb/hr 
156,10 bhp 
.440 Ib/bhp-hr 

22.87 kW/cyl 
8.415 MPa 
739.5 kPa/deg 

297.7 Joules/deg 
3563.10 Joules 
71 .7 y. 
36.9 'A 
31.3 y. 
2.2 degrees 
190.9 degrees 
45.42 J/degree 
27.7 degrees 

.08 02 0 



880407.124925 AL-17355-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1124.8 1.462 607.13 .812 
K2-Exhaust 2, F 1180.4 .803 637.97 .446 
K3-Exhaust 3, F 1174.5 .406 634.73 .225 
K4-Exhaust 4, F 1150.1 ,495 621.17 .275 
K5-Exhaust 5, F 1212.5 1.207 655,86 .670 
K6-Exhaust 6, F 1115.8 .930 602,09 ,517 
K7-Exhaust Common, F 1260.7 .477 682,61 ,265 
Dry Bulb Temperaiure, F 82.070 .480 27.817 .266 
Wet Bulb Temperature, F 61.428 .119 16.349 .066 
J1-Water In, F 160.01 .116 71.119 .065 
J2-Water Out, F 170.39 .066 76.881 .037 
•.13-Oil Sump, F 212,49 .302 100,27 ,168 
,14-Fuel Inlet, F 89,851 ,122 32.139 .068 
J5-Air After Filter, F 98.558 .147 36.977 .082 
J6-Intake Manifold, F 99.842 .136 37.690 .076 
■J7-Fuel Return, F 90.380 .123 32.433 .068 
Pi-Fuel, PSIG 88.718 .668 61 K69 4.603 
P2-Oil Gallery, PSIG 51,392 .050 354.33 .343 
P6-Ex Common, "H20G 13.400 .145 3.334 .036 
P7-Air Aft Filt, "H20V 1.787 .215 .445 .054 
P8-Blowby, "H20G .021 .048 ,005 .012 
P11-Baro <Vent>, "Hg ABS   29.142 .002 98.686 .006 
Speed, RPM 1300.3 2,096 1300,3 2.096 
Load, Lb-Ft 564.95 3.338 765,97 4.525 
Smoke, V. 14.620 .651 14.620 .651 
Fuel Flow, Lb/'Hr 62.667 .641 28.425 .291 
Horsepower 139.87 1.003 104.28 .748 
Corrected Horsepower 145.00 1.040 108.10 .775 
8SFC, lb/hp-hr .448 .004 .273 .002 
Corrected BSFC .432 .004 .263 .002 
Relative Humidity 29,414 .739 29.414 .739 
Reference Pressure, inHg   29.011 98.241 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G                        FILE ; CHI 622 
Bore ! 130.2 mm 
Stroke s 152.4 mm 
Displacement i 12169.7 cc 
Compression Ratio t 15,5-to 1 
Injection Timing : 19 BTDC 
Crankangle Offset i 191,0 degrees 
Reference Pressure i 29.01 in-Hg 
Speed i 1300 RPM 
Load  i 565.0 Ib-ft 
Fuel Flow ! 62.7 lb/hr 
Brake Power : 139.85 bhp 
BSFC : ,448 lb/bhp-hr 
Indicated Power s 20,38 kwVcyl 
Peak Pressure ! 8.851 MPa 
Peak Rate of Pressure Rise: 803.7 kPa^deg 
Peak Heat Release Rate : 329,1 Joules/deg 
Cumulative Heat Release : 3643,51 Joules 
Apparent Combustion Efficiency s 69.7 '/. 
Indicated Thermal Efficiency i 36.0 'A 
Brake Thermal Efficiency :            30.7 '/, 
Ignition Delay : 1,6 degrees 
Centroid Phasing i 189.4 degrees 
Centroid Magnitude : 49.65 J/degree 
Sensitivity i 26.8 degrees 
Premixed/Diffusion Ratio :               .05844 



830407,130055 AL-17355-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1070.2 .933 576,78 ,518 
K2-Exhaust 2, F 1083.1 .665 583.94 .369 
K3-Exhaust 3, F 1075.7 .404 579.83 .225 
K4-Exhaust 4, F 1052.5 .402 566.96 .223 
K5-Exhaust 5, F 1116,2 1,62t 602.36 .901 
K6-Exhaust 6, F 1045.5 .583 563.07 .324 
K7-Exhaust Common, F 1152,3 1.155 622.40 .642 
Dry Bulb Temperature, F 84.067 .413 28.926 .229 
Wet Bulb Temperature, F 62.117 .182 16.731 .101 
J1-Uater In, F 159.16 .069 70.643 .038 
J2-Uetcr Out, F 169.36 .057 76.311 .032 
J3-0il Sump, F 207.27 ,511 97.370 .284 
■M-Fuel Inlet, F 88.305 .064 31.281 .035 
J5-Air After Filter, F 99,346 .059 37.415 .033 
J6-Intake Manifold, F 100.91 .057 38,285 ,032 
J7-Fuel Return, F 89.107 .118 31.726 .065 
Pi-Fuel, PSIG 68.074 .308 469.36 2.122 
P2-0il Gallery, PSIG 46,681 .051 321.86 .355 
P6-Ex Common, "H20G 11.427 .129 2.844 ,032 
P7-Air Aft Filt, "H20V 1.293 .191 .322 .048 
P8-Blowby, "H20G .038 .047 .009 .012 
P11-Baro <Vent)j "Hg ABS   29.136 .002 98.666 .008 
Speed, RPH 1099.9 2,276 1099.9 2,276 
Load, Lb-Ft 544.37 2.587 738.07 3,508 
Smoke, '4 12.752 .466 12.752 .466 
Fuel Flow, Lb/Hr 50.918 1.004 23.096 .455 
Horsepower 114,01 .709 85.001 ,529 
Corrected Horsepower 118.29 .736 88.194 .549 
BSFC, lb/hp-hr .447 .010 .272 .006 
Corrected BSFC .430 .010 .262 .006 
Relative Humidity 27.511 .348 27.511 .348 
Reference Pressure, inHg   29.041 98.344 



HAW HIGH SPEED DIESEL - CUMMINS HH220G FILE : CN1624 
Bore t 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure s 
Speed i 
Load  ; 
Fuel Flow i 
Brake Power s 
BSFC : 
Indicated Power 
Peak Pressure s 
Feak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity i 
Premixed/Diffusion Ratio s 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
29.04 in-Hg 
1100 RPM 
544r4 lb-ft 
50.9 lb/hr 
114.02 bhp 
.446 lb/bhp-hr 

kW/cyl 
MPa 
kPa^deg 
5 Joules/deg 

Joules 

16,43 
8.809 
769.8 

324 
3432.17 
68.4 •/. 
35.7 V. 
30.8 V. 

1.6   degrees 
187.6   degrees 
49.55 Wdegree 
25 . 1   degrees 

.06357 



CUMMINS NH220 LOG SHEET 
TEST NO. f   FUEL        DATEw,yyPAGE j^ 

Operator        frH& 
Time i:iö f-i° i:0& r./o r.$o Wi 2'Vf 
Test Hour 10A^ /OM*S go«~? /&to«j /£>*.'?<? S&+-? &>+"»> 

Speed, RPM 3I(Y> /7ft /far) /f& /foo fH°C> f£o& 
Load, lb-ft HP.% •WA. Wf W$ (111 Wt Wl 
Fuel Flow, lb/hr ILU to3-7 SI I VU M>/ /f-5 m 
Exh. Opacity, % && Wö S.ö £■& 3./> 2*> $$& 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 fill im 1ti> w S07 H72 fc£& 
Exhaust Cyl. 2 Itto UM %tf in HS m (/SI 
Exhaust Cyl. 3                 L '%£> rtih wt in St/ iW //J6 
Exhaust Cyl. 4 l^o5 ittf Pi ?v/ Mi Y?7 /Ml 
Exhaust Cyl. 5 tifi /&>3 $7? 7r?3 0% 3?t, lit* 
Exhaust Cyl. 6 1(17 (($> n 41/ Hft 37$ f*fl 
Exhaust Common ml Ml w 2Vf 53Ö WJ ffD 
Water In M? i& /L5 /6S fa (O l<2 
Water Out no (7° 170 (^ /a m /?% 
Oil Sump w W *22\V7 \3t// 20% 2/» 
Fuel n f3 ?/   iff tt n ?o 
Inlet Air /S*> V 11 \n 11 n„ ?? 
Wet Bulb 6S.0 $ss Hi I/C5.0 6S-% «si ft? 
Dry Bulb U9- &t %HD   W <w,s mo m 
PRESSURES, PSIG 
Fuel Pump tfD ( &» d?.o no Q-to (%o lb%ö 
Oil Gallery 4fß M.7- H.f 573- £%& 5<Z-& S%D 

LOW PRESSURES 

Intake Vac, in.water $1 3-i 3* 3« 1? 3.? &•(> 
Exh. Comm., in.Woter no W-d /U is.h /3.S (Ö.5 MS 
Blowby, in.water 0 o 0 ö ö Ö 0 
Barometer, in.Hg t-M ft'* 3VÖ &Vt) Q9JÖ &>I* tf.tf 



CUMMINS NH220 LOG SHEET 
TEST NO. *   FUEL DATE^jffPAGE £j 

Operator           (?r£ i u^- 

Time                          * I'fJ yp 
Test Hour #9/*»' tf*^ 
Speed, RPM /#>/ //<?/ 
Load, lb-ft 5117 mi 
Fuel Flow, lb/hr ni &7 
Exh. Opacity, % qß.ö HID 

TEMPERATURES, DEC F 

Exhaust Cyl. 1 ftff nl 
Exhaust Cyl. 2 ({06 (oHH 
Exhaust Cyl. 3 /ofS (otf 
Exhaust Cyl. 4 fatl ?P 
Exhaust Cyl. 5 l({)0 lo7( 
Exhaust Cyl. 6 Vfitf M3 
Exhaust Common fßt Ml 
Water In tfa tf? 
Water Out 111 ill i 
Oil Sump $$7 06>5 i 

i 

Fuel V V   ! | 

Inlet Air Tj ?? 
Wet Bulb tfj-o dlL 
Dry Bulb l5.o w 
PRESSURES, PSIG 

Fuel Pump %D 7f& 
Oil Gallery Slo rt.2 

LOW PRESSURES 

Intake Vac, in.water u Li 
Exh. Comm., in.Water no i3-S 
Blowby, in.water & ö 
Barometer, in.Hg tf.o<i A1ö% 



880407,133204 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1143.1 1.547 617.26 ,868 
K2-Exhaust 2, F 1251.8 .593 677.64 .329 
K3-Exhaust 3, F 1267.1 .539 686.17 ,299 
K4-Exhaust 4, F 1205,9 1.376 652.18 .764 
K5-Exhaust 5, F 1220.5 1,373 660.28 ,763 
K6-Exhaust 6, F 1147.1 .964 619.49 ,536 
K7-Exhaust Common, F 1253.1 1.571 678.41 .873 
Dry Bulb Temperature, F 84.092 .266 28.940 .149 
Wet Bulb Temperature, F 62.187 .086 16,771 .048 
•J1-Water In, F 162.74 .190 72.634 .106 
•J2-Water Out, F 169.80 .163 76.553 ,090 
•J3-0il Sump, F 215.43 .533 101,91 .296 
•M-Fuel Inlet, F 91.542 .030 33,079 ,017 
J5-Air After Filter, F 98.770 .192 37.095 .106 
•J6-Intake Manifold, F 99.662 .387 37.590 .215 
■J7-Fuel Return, F 95.114 .018 35.063 .010 
Pi-Fuel, PSIG 138.11 .952 952,21 6.567 
P2-0il Gallery, PSIG 58.049 ,090 400.24 .618 
P6-Ex Common, "H20G 26.159 .117 6.509 .029 
P7-Air Aft Filt, "H20V 4.491 .203 1.118 .051 
P8-Blowby, DH20G .030 .048 .007 .012 
Pll-Baro <Vent>, "Hg ABS   29.122 .002 98,616 ,006 
Speed, RPM 2101.2 3.382 2101.2 3.382 
Load, Lb-Ft 473.94 1.805 642.58 2.447 
Smoke, 'A 26.470 ,675 26,470 ,675 
Fuel Flow, Lb/'Hr 112,93 1.493 51.226 .677 
Horsepower 189.61 .812 141.37 .605 
Corrected Horsepower 196.75 ,842 146,69 ,628 
BSFC, lb/hp-hr ,596 .009 .362 .005 
Corrected BSFC ,574 .009 .349 .005 
Relative Humidity 27.656 ,345 27.656 .345 
Reference Pnssur^,    inHg   28.791 97,498 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE' CN1626 
Bore i 
Stroke J 
Displacement i 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load  i 
Fuel Flow i 
Brake Power s 
BSFC i 
Indicated Power t 
Peak Pressure 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude ; 
Sensitivity i 
Premixedr-'Diffusion Ratio » 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

191.0 degrees 
28.79 in-Hg 
2101 RPM 
473.9 lb-ft 
112.9 lb/br 
189.58 bhp 
.596 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
6 Joulesc'deg 

Joules 

30. 02 
7.342 
825.1 

330 
3430,55 
61 .3 '/. 
30.7 V. 
24. 1 V. 
11.0 degrees 
197.4 degrees 
67.10 J/degree 
25.4 degrees 

.43149 



880407,J34532 AL-17233-F AL-12920-L NH220 9 
Kl -Exhaust 1, F 1115,9 ,739 602.15 ,410 
K2-Exhaust 2, F 1221.7 1.336 660,96 .742 
K3-Exhaust 3, F 1229.9 1,723 665,48 ,957 
K4-Exhaust 4, F 1191.7 1.162 644.27 .646 
K5-Exhaust 5, F 1192.3 1.120 644.59 .622 
K6-Exhaust 6, F 1122.7 .957 605.96 .532 
K7-Exhaust Common, F 1238,0 1.391 669,99 .773 
Dry   Bulb Temperature, F 83.981 .479 28.878 .266 
«et Bulb Temperature, F 62,072 .074 16.707 ,04t 
J1-Water In, F 162.73 .185 72.630 .103 
J2-Water Out, F 170.77 ,151 77.093 .084 
J3-0il Sump, F 224.71 .079 107.06 .044 
J4-Fuel Inlet, F 92.561 ,104 33.645 .058 
J5-Air After Filter, F 99.813 ,128 37.674 .071 
•J6-Intake Manifold, F 101.37 .125 38.538 .069 
J7-Fuel Return, F 94.641 .060 34.801 .033 
P1-Fuel, PSIG 123.85 .527 853.95 3.634 
P2-0il Gallery, PSIG 55.306 .057 381,32 .394 
P6-Ex Common, "H20G 17.562 ,226 4.370 .056 
P7-Air Aft Filt, "H20V 3.636 .615 .905 .153 
P8-Blowby, "H20G .028 ,050 .007 .012 
P11-Baro <Vent>, "Hg ABS 29,112 .005 98.584 .018 
Speed, RPM 1804,3 1.792 1804.3 1.792 
Load, Lb-Ft 515.00 1.775 698.24 2.406 
Smoke, '/. 21.727 .388 21.727 .388 
Fuel Flow, Lb/Hr 99,229 3.893 45.010 1.766 
Horsepower 176.92 .672 131.91 .501 
Corrected Horsepower 183.80 .699 137.04 .521 
8SFC, lb/hp-hr .561 .022 .341 .013 
Corrected BSFC .540 .021 .328 .013 
Relative Humidity 27.572 .763 27.572 .763 
Reference Pressure, inHg 28.844 97.678 



NAVY HIGH SPEED DIESEL - CUMMINS NH22GG 
Bore » 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure   i 
Speed ; 
Load 
Fuel Flow 
Brake Power ; 
BSFC i 
Indicated Power 
Peak Pressure ; 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate 
Cumulative Heat Release 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ! 
Brake Thermal Efficiency s 
Ignition Delay i 
Centroid Phasing s 
Centroid Magnitude J 

Sensitivity ; 
Premixed/Diffusion Ratio s 

FILE CN1628 
130.2 mm 
152.4 mm 
12169 , 7 cc 
15.5 to 1 
19 BTDC 

181 .0 degrees 
28.84 in-Hg 
1804 RPM 
515. 0 lb-ft 
99,2 lb/br 
176.96 bhp 
.561 lb/bhp-hr 

26.59 kwYcyl 
7.705 MPa 
1 039. kPar-'deg 

418, - 1 Joules/'deg 
3447.72 Joules 
60.2 V. 
30.9 V f 
25,5 V > 
10.5 degrees 
195.0 degrees 
72.50 J/degree 
23.5 degrees 

.44796 



«80407.140010 AL-17233-F AL-T2920-L NH220 9 
Kl-Exhaust 1, F 835.82 ,910 446.57 .5 05 
K2-Exhaust 2, F 952.20 .750 511.22 ,417 
K3-Exhaust 3, F 950.18 .888 510,10 .493 
K4-Exhaust 4, F 910.30 1.064 487.94 .591 
K5-Exhaust 5, F 880,56 .600 471.42 ,333 
K6-Exhaust 6, F 846.11 ,602 452.29 .335 
K7-Exhaust Common/ F 907.01 .829 486.12 .460 
Dry Bulb Temperature, F 85,100 .186 29.500 .103 
Wet Bulb Temperature, F 62.635 .032 17.020 .018 
J1-Water In, F 165.21 .192 74.005 ,107 
•J2-Water Out, F 169.92 ,134 76.622 .074 
J3-0il Sump, F 222.42 ,128 105,79 .071 
■J4-Fuel Inlet, F 91.532 .037 33.073 .021 
J5-Air After Filter, F 100.01 .080 37,781 .044 
■J6-Intake Manifold, F 101.27 ,102 38.481 ,057 
J7-Fuel Retarn, F 91.442 ,041 33.024 ,023 
PI-Fuel, PSIG 65.947 .569 454.69 3.926 
P2-0Ü Gallery, PSIG 55.963 .053 385.85 .368 
P6-Ex Common, "H20G 14.551 .221 3.621 .055 
P7-Air Aft Filt, "H20V 3.921 .425 .976 .106 
P8-Blowby, "H20G .021 .058 .005 .015 
P11-Baro <Vent>, MHg ABS   29,105 .004 98.561 .012 
Speed, RPM 1802.3 2.580 1802.3 2.580 
Load, Lb-Ft 366.27 3.699 496.59 5.015 
Smoke, K 5.077 .095 5.077 ,095 
Fuel Flow, Lb/Hr 67.257 10,649 30.507 4.830 
Horsepower 125.69 1.326 93.710 .989 
Corrected Horsepower 130.65 1.379 97.409 1.028 
BSFC, lb/hp-hr .536 .087 .326 ,053 
Corrected BSFC .515 .084 .313 .051 
Relative Humidity 27.021 .298 27,021 .298 
Reference Pressure, inHg   28.817 97.585 



NAVY HIGH SPEED DIESEL - CUMMINS HH22ÖG 
Bore i 
Stroke ; 
Displacement 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure   s 
Speed i 
Load  i 
Fuel Flow : 
Brake Power ; 
BSFC i 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing s 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio ! 

FILE CH163 0 
13 0.2 mm 
152.4 mm 
12169 ,7 cc 
15.5 to 1 
19 BTDC 

131 . 0 degrees 
28.92 in-Hg 
1802 RPM 
366,3 lb-ft 
67.3 Ib/hr 
125.68 bhp 
.535 lb/bhp~hr 

18,82 kWVcyl 
6.416 MPa 
6 05.5 kPa/deg 

265. 0 Joules/deg 
2407,51 Joules 
61 ,9 ? ; 
32.2 '/. 
26.8 y. 
14.8 degrees 
195.3 degrees 
57,39 J/degree 
19.5 degrees 

.75802 



860407.140844 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 697.87 1.453 369.93 .807 
K2-Exhaust 2, F 797.74 1,159 425.41, ,644 
K3-Exhaust 3, F 792.12 1.319 422.29 .733 
K4-Exhaust 4, F 750.45 2,344 399.14 1.302 
K5-Exhaust 5, F 729.96 1.750 387.76 .972 
K6-Exhaust 6, F 697,14 1.443 369.52 ,802 
K7-Exhaust Common, F 742,46 1.932 394.70 1.074 
bry   Bulb Temperature, F 85.002 .334 29.446 .186 
«et Bulb Temperature, F 62.455 .114 16.919 .063 
Jl-Water In, F 165.09 .162 73.940 .090 
J2-Water Out, F 168.33 .129 75.740 .071 
J3-0il Sump, F 217.97 .372 103,32 .206 
J4-Fuel Inlet, F 90.089 .052 32.272 ,029 
J5-Air After Filter, F 98.017 .029 36.676 .016 
■J6-Intake Manifold, F 99.312 .067 37.395 .037 
J7-Fuel Return, F 89.861 .033 32.145 .018 
P1-Fuel, PSIG 46,206 .319 318.58 2.201 
P2-0il Gallery, PSIG 56.918 .160 392.44 1.101 
P6-Ex Common, "H20G 13.341 .186 3.320 ,046 
P7-Air Aft Filt, "H20V 3.991 .481 .993 .120 
P8-Blowby, "M20G .055 .042 .014 .011 
P11-Baro <Vent>, "Hg ABS   29.T03 .004 98.554 .013 
Speed, RPM 18 02.2 3.188 1802.2 3.183 
Load, Lb-Ft 269.75 3.735 365.73 5.064 
Smoke, X 4.533 .119 4.533 .119 
Fuel Flow, Lb/Hr 48.530 5.146 22.013 2.334 
Horsepower 92.562 1.331 69.012 .992 
Corrected Horsepower 96.038 1.381 71.603 1,030 
BSFC, lb/hp-hr .524 .055 .319 .033 
Corrected BSFC .505 .053 .307 .032 
Relative Humidity 26.741 ,743 26.741 .743 
Reference Pressure, inHg   28.809 97.560 



NAVV HIGH SPEED DIESEL CUMMINS NH22 0G FILE CN1632 
Bore s 
Stroke i 
Displacement i 
Compression Ratio ; 
Injection Timing : 
Crankangle Offset i 
Reference Pressure   i 
Speed ! 
Load  t 
Fuel Flow : 
Brake Power t 
BSFC J 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release ! 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay ; 
Centroid Phasing t 
Centroid Magnitude J 
Sensitivity 
Premixed/Diffusion Ratio : 

130.2 mm 
152.4 mm 
12169 .7 cc 
15,5 to 1 
19 BTDC 

191 .0 degrees 
28.81 in-Hg 
1802 RPM 
269.8 lb-ft 
48.5 lb/br 
92.57 bhp 
,524 lb/bhp-hr 

14.49 kwYcyl 
5.756 MPa 
469-2 kPa/deg 

233 .9 Joules/deg 
1854.) 33 Joules 
66.2 V. 
34.4 ; / 
27.3 ; / 
17.2 degrees 
195.4 degrees 
56.51 J/degree 
17.2 degrees 

.99755 



880407,141719 AL-17233-F i &L-12920-L NH; 220 9 
Kl-Exhaust 1, F 509.93 .914 265.52 .5 03 
K2-Exhaust 2, F 590.98 1 .343 310.54 .746 
K3-Exhaust 3, F 586.75 1 .591 308.19 .884 
K4-Exhaust 4, F 551.95 2 .202 288.86 1 .223 
K5-Exhaust 5, F 531.39 1 .977 277.44 1 . 09S 
K6-Exhaust 6, F 499.31 .941 259.62 .523 
K7-Exhaust Common, F 538.11 2 . 019 281.17 1 . 122 
Dry Bulb Temperature, F 85.383 .528 29.657 .294 
Wat Bulb Tenperaiure, F 63.078 . 159 17.266 .088 
■Jl-Uater In, F 166.70 .075 74.834 . 042 
J2-Water Out, F 168.34 , 092 75.745 . 051 
■J3-0il Sump, F 212.36 .335 100.20 . 186 
J4-Fuel Inlet, F 88,837 . 105 31.576 . 059 
J5-Air After Filter, F 97.868 . 189 36.594 . 105 
•J6-Intake Manifold, F 99.332 .221 37.407 . 123 
J7-Fuel Return, F 88.395 .055 31 .330 .030 
Pi-Fuel, PSIG 25.663 . 142 176.94 .982 
P2-011 Gallery, PSIG 57.877 . 041 399.04 .283 
P6-Ex Common, MH20G 10.472 . 137 2.606 . 034 
P7-Air Aft Filt, "H20V 4. 099 .468 1 .020 .117 
P8-Blowby, "H20G . 026 .032 .006 . 0 08 
Pll-Baro <Vent>, "Hg. ABS 29.103 .003 98.552 . 009 
Speed, RPM 1803.1 2 .989 1 8 03 . 1 2.989 
Load, Lb-Ft 134.53 4 .760 182.40 6.453 
Smoke, y. 2.772 .080 2.772 . 080 
Fuel Flow, Lb/Hr 28.574 1 . 004 12.961 .455 
Horsepower 46.190 1 .677 34.438 1 .250 
Corrected Horsepower 47.944 1 .741 35.746 1 .298 
BSFC, lb/hp-hr .619 .023 .377 . 014 
Corrected BSFC .596 . 022 .363 .013 
Relative Humidity 27.653 ,689 27.653 . 689 
Reference Pressure, inHg 28.801 97.53! 



HAW HIGH SPEED DIESEL - CUMMINS HH22ÖG                        FILE : CN1634 
bore : 130.2 mm 
Etroke i 152.4 mm 
Displacement i 12169.7 <zc 
Compression Ratio : 15.5 to 1 
Injection Timing : 19 BTDC 
Crankangle Offset i 191.0 degrees 
Reference Pressure s 28.80 in-Hg 
Speed i 1803 RPM 
Load  i 134.5 lb-ft 
Fuel Flow i 28,6 lb/br 
Brake Power : 46.1? bhp 
8SFC : .619 lb/bhp-hr 
Indicated Power s 8.49 kW/cyl 
Peak Pressure i 4,555 MPa 
Peak Rate of Pressure Rise: 206.7 kPa/deg 
Peak Heat Release Rate i 138.4 Joules/deg 
Cumulative Heat Release : 1133.16 Joules 
Apparent Combustion Efficiency 68 . 6 V. 
Indicated Thermal Efficiency ; 34.2 Ji 
Brake Thermal Efficiency :            23.1 '/. 
Ignition Delay i 19.1 degrees 
Centroid Phasing ? 197.1 degrees 
Centroid Magnitude ; 39.02 J/degree 
Sensitivity i 16.9 degrees 
Premixed/Diffusion Ratio i              1.13187 



880407,142552 AL-17233-F AL-12920-L NH22Ö 9 
Kl-Exhaust 1, F 376.05 1,190 191,14 ,661 
K2-Exhaust 2, F 453.39 1.702 234.11 .946 
K3-Exhaust 3, F 448.11 1.716 231,17 .953 
K4-Exhaust 4, F 431.23 1.919 221,79 1.066 
k5-Exhaust 5, F 398.96 1.469 203.87 .816 
K6-Exhaust 6, F 380.15 1,903 193.42 1.057 
K7-Exhaust Coamon, F 410,57 2.061 210.31 1.145 
Dry Bulb Temperature, F 85.622 .302 29.790 .168 
Wet Bulb Temperature, F 62.939 .067 17.138 .037 
,H-Uater In, F 167.96 .152 75.534 .084 
•J2-Water Out, F 168.82 .131 76.011 .073 
■J3-0J1 Sump, F 207.50 .145 97.499 .081 
J4-Fuel Inlet, F 87.809 ,055 31.005 .030 
J5-Air After Filter, F 98,694 .030 37.052 .017 
J6-Intake Manifold, F 99.565 .032 37.536 .018 
J7-Fuel Return, F 88,566 .068 31.426 .038 
Pi-Fuel, PSIG 14.249 .068 98.242 ,470 
P2-0il Gallery, PSIG 58.539 .034 403.62 .233 
P6-Ex Common, "H20G 8.093 .123 2.014 .031 
P7-Air Aft Filt, "H20V 4.128 .498 1.027 .124 
P8-Blowby, "H20G -.002 .042 -.001 .010 
P11-Baro <Vent>, "Hg ABS 29.098 .002 98.538 .008 
Speed, RPM 1800,2 4.222 1800.2 4.222 
Load, Lb-Ft 42.644 2.855 57.818 3.871 
Smoke, '4 1.833 .037 1.833 ,037 
Fuel Flow, Lb/Hr 19.841 .880 9.000 .399 
Horsepower 14.616 .957 10.897 .714 
Corrected Horsepower 15.181 .994 11,318 .741 
BSFC, lb/hp-hr 1.362 ,092 .828 .056 
Corrected BSFC 1.311 .089 .798 .054 
Relative Humidity 26.881 ,435 26,881 ,435 
Reference Pressure, inHg 28.795 97.510 



NAVY HIGH SPEED DIESEL CUMMINS NH22GG ILE CN1636 
Bore t 
Stroke : 
Displacement : 
Compression Ratio 
Injection Timing : 
Crankangle Offset 
Reference Pressure i 
Speed : 
Load 
Fuel Flow s 
Brake Power : 
BSFC i 
Indicated Power : 
Peak Pressure 
Peak Rate of Pressure Risei 
Peak Heat Release Rate 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing : 
Centroid Magnitude : 
Sensitivity : 
Premixed/Diffusion Ratio : 

130,2 mm 
152,4 mm 
12169.? cc 
15.5 to 1 
19 BTDC 

18t.0 degrees 
28.80 in-Hg 
1800 RPM 
42.6 lb-ft 
19.8 lb/hr 
14.61 bhp 

1 ,355 lb/bhp-hr 
4.43 kwVcyl 

3.800 MPa 
104.0 kPa^deg 

77.7 Joules/deg 
662,292 Joules 
57.8 V. 
25,8 V. 
1 0.6 V. 
19.5 degrees 
199.8 degrees 
24.30 J/degree 
19.4 degrees 
1.00522 



880407.144325 AL-17233-F AL-1292Ö-L NH220 9 
Kl-Exhaust 1, F 1061.3 1.067 571.84 .593 
K2-Exhaust 2, F 1157.8 .703 625.45 .391 
K3-Exhaust 3, F 1156,3 .625 624.62 .347 
K4-Exhaust 4, F 1130.4 1.348 610.24 ,749 
K5-Exhaust 5, F 1143.1 1.373 617.27 .763 
K6-Exhaust 6, F 1085.3 .710 585.14 ,394 
K7-Exhaust Common, F 1184,6 .984 640,35 .546 
Dry Bulb Temperature, F 84.810 ,123 29.339 .068 
Wet Bulb Temperature, F 61.934 .104 16,63 0 ,058 
,M-Water In, F 162,69 ,148 72.606 ,082 
•J2-Water Out, F 171.41 .065 77,448 .036 
•J3-0il Sump, F 213,05 .162 10 0,58 .09 0 
J4-Fuel Inlet, F 90.053 .024 32.252 .013 
,15-Air After Filter, F 99,011 .028 37.229 .016 
,16-Intake Hanifold, F 101.00 .022 38.336 .012 
J7-Fuel Return, F 91.428 .018 33,016 ,010 
Pi-Fuel, PSIG 107.00 .514 737.74 3.545 
P2-Oil Gallery, PSIG 55.671 .031 383.84 .215 
P6-Ex Common, "H20G 12.486 .276 3.107 .069 
P7-Air Aft Fiit, "H20v 2.957 .286 .736 .071 
P8-Blowby, "H20G .032 .038 ,008 .010 
P11-Baro <Vent>, "Hg ABS   29,090 .002 98,510 .005 
Speed, RPM 1500.9 3.289 1500.9 3.289 
Load, Lb-Ft 544*60 1.905 738.38 2.583 
Smoke, V, 27.977 1.194 27.977 1,194 
Fuel Flow, Lb/Hr 83.350 3.940 37.807 1.787 
Horsepower 155.64 .702 116.04 .524 
Corrected Horsepower 161.62 .729 120,50 .544 
BSFC, lb^hp-hr .536 .025 .326 .015 
Corrected BSFC .516 .024 .314 .015 
Relative Humidity 25,761 ,248 25,761 ,248 
Reference Pressure, inHg   28,873 97.773 



NAVY HIGH SPEED DIESEL CUMMINS NH220G FILE CN1638 
Bore i 
Stroke s 
Displacement 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure : 
Speed i 
Load 
Fuel Flow : 
Brake Power ; 
BSFC : 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency t 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity i 
Premixed/Diffusion Ratio i 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to 1 
19 BTDC 

541.0 degrees 
28.87 in-Hg 
1501 RPM 
544,6 lb-ft 
83,4 lb/br 
155.64 bhp 
.536 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 
6 Joules/deg 

Joules 

22.79 
8.177 
1268. 

513 
3446. 
59.6 
31 .5 
26.7 
9.2 

191 .6 
85.61 
2t 

76 
y. 

V. 
degrees 
degrees 
Oc'degree 

4 degrees 
43074 



880407.145423 AL-17233-F AL-12920-L , NH220 9 
Kl-Exhaust 1, F 1033.6 .920 556.43 .51 1 
K2-Exhaust 2, F 1106.0 .559 596,67 .310 
K3-Exhaust 3, F 1093,6 1 .587 589.79 .881 
K4-Exhaust 4, F 1080.3 .894 582.37 .497 
K5-Exhaust 5, F 1100,3 1 ,012 593.50 .562 
K6-Exhaust 6, F 1065.3 .582 574.04 .323 
K7-Exhaust Common, F 1132.3 .587 611.26 .326 
Dry Bulb Temperatur«, F 85.510 .273 29.728 . 152 
Wet Bulb Temperature, F 62,275 .053 16.819 . 03 0 
J1-Water In, F 160.42 .355 71.344 . 197 
J2-Uater Out, F 170.66 . 185 77.032 . 1 03 
■J3-0il Sump, F 207.77 . 176 97.650 . 098 
J4-Fuel Inlet, F 90.947 . 052 32.748 . 029 
J5-Air After Filter, F 99.754 . 086 37.641 . 048 
•J6-Intake Manifold, F 100.70 . 178 38,169 . 099 
J7-Fuel Return, F 91.935 .057 33.297 . 032 
PJ-Fuel, PSIG 94.874 .477 654.13 3.292 
P2-0il Gallery, PSIG 52.031 .039 358.74 .269 
P6-Ex Common, "H20G 10.520 . 114 2.618 , 028 
P7-Air Aft Filt, "H20V 2.538 .252 .632 . 063 
P8-Blowby, "H20G -.009 . 037 -.002 . 009 
P11-Baro <Vent), "Hg ABS 29.089 .002 98.505 . 008 
Speed, RPM 1299.6 2 .982 1299.6 2.982 
Load, Lb-Ft 549.11 3 . 109 744.48 4.215 
Smoke, '/. 40.411 1 .899 40.411 1 .899 
Fuel Flow, Lb/Hr 77.744 4 .726 35.264 2. 144 
Horsepower 135.87 1 .016 101»30 .757 
Corrected Horsepower 141,21 1 . 056 105.28 .787 
BSFC, lb/hp-hr .572 . 033 .348 . 020 
Corrected BSFC .550 . 032 .335 . 020 
Relative Humidity 25.423 .420 25.423 .420 
Reference Pressure, inHg 28.902 97,873 



NAVY HIGH SPEED DIESEL - CUMMINS HH22 0G FILE CN164 0 
Bore i 
Stroke : 
Displacement s 
Compression Ratio i 
Injection Timing ; 
Crankangle Offset t 
Reference Pressure : 
Speed ; 
Load  : 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power i 
Peak Pressure ; 
Peak Rate of Prsssurm   Rises 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency ; 
Ignition Delay : 
Centroid Phasing 
Centroid Magnitude 
Sensitivity ; 
Premixed/'Diffusion Ratio ? 

(30.2 mm 
152.4 mm 
12169,7 cc 
15,5 to 1 
19 BTDC 

181.0 degrees 
28.90 in-Hg 
1300 RPM 
549.1 lb-ft 
77.7 lb/br 
135.92 bhp 
,572 lb/bhp-hr 

19.82 kwYcyl 
8.593 MPa 
1387. kPa/deg 
568.2 Joules^deg 

344 0.9 0 Joules 
55, ,3 y. 
29, 4 V. 
25, , i >: 
8, ,2 degrees 
190.0 degrees 
97, 95 J/degree 
20, 8 degrees 

1 ,39143 



880407.150801 AL-17233-F AL-12920-L NH220 9 
KJ-Exhaust t, F 989.94 .917 532.19 .510 
K2-Exhaust 2, F 1043.5 1.130 561.94 .628 
K3-Exhaust 3, F 1034.5 1,206 556,96 .670 
K4-Exhaust 4, F 986.47 1.093 530.26 .607 
K5-Exhaust 5, F 1024.4 .711 551.33 .395 
K6-Exhaust 6, F 1008.6 .410 542.55 .228 
K7-Exhaust Common, F 1050,0 .506 565.56 .281 
Dry Bulb Temperature, F 86.552 .504 30.307 .280 
Wet Bulb Temperature, F 62.816 .154 17.120 .085 
J1-«ater In, F 159.63 .332 70.904 ,184 
J2-Water Out, F 170.42 .223 76.902 .124 
J3-0il Sump, F 205,48 ,203 96,379 .113 
J4-Fuel Inlet, F 90.923 .044 32.735 .025 
J5-Air After Filter, F 99.733 .239 37.630 .133 
,i6-Intake Manifold, F 101.12 .286 38.400 .159 
J7-Fuel Return, F 90.523 .044 32.513 .024 
Pi-Fuel, PSIG 76.450 1.147 527.11 7.907 
P2-0Ü Gallery, PSIG 46.745 .043 322.30 .296 
P6-Ex Common, "H20G 9.886 .131 2.460 .033 
P7-Air Aft Filt, MH20V 2.085 .106 .519 .026 
P8-Blowby, "H20G .035 .042 .009 .011 
Pll-Baro <Vent), "Hg ABS 29.077 .003 98,467 .009 
Speed, RPM 1102.2 2.150 1102,2 2.150 
Load, Lb-Ft 540.76 2.837 733,17 3,846 
Smoke, '4 38,805 1.930 38.805 1.930 
Fuel Flow, Lb/Hr 64.358 5.866 29.192 2.661 
Horsepower 113,48 .505 84.610 .377 
Corrected Horsepower 118.01 .526 87,984 .392 
BSFC, lb/hp-hr .567 .052 .345 .032 
Corrected BSFC .545 .050 .332 .030 
Relative Humidity 25.023 .510 25.023 ,510 
Reference Pressure, inHg 28.924 97.947 



HAVY HIGH SPEED DIESEL - CUMMINS NH22ÜG 
Bore J 
Stroke : 
Displacement ; 
Compression Ratio : 
Injection Timing i 
Crankangle Offset i 
Reference Pr^ssur^   s 
Speed : 
Load  : 
Fuel Flow : 
Brake Power : 
BSFC .• 
Indicated Power i 
Peak Pressure t 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing i 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio : 

FILE CN1642 
J30.2 mm 
152,4 mm 
12169 .7 cc 
15,5 i to 1 
19 BTDC 

181 .0 degrees 
29.92 in-Hg 
1102 RPM 
540,8 lb-ft 
64,4 lb/hr 

1 13.47 bhp 
.568 lb/bhp-hr 

16.29 kW/cyl 
8,669 MPa 
1297. kPa^'deg 

535, ,7 Joules/deg 
3293.99 Joules 
54.1 V. 
29.1 Y. 
25.2 V. 
7, 1 degrees 
187,7 degrees 
1 00.5 JXdegree 
19,6 degrees 

.36200 
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880411,112212 AL-17355-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1168.5 1.159 631,41 .644 
K2-Exhaust 2, F 1279.9 .633 693,26 .352 
K3-Exhaust 3, F 1262.5 .812 683.63 .451 
K4-Exhaust 4, F 1228.9 1.354 664.93 .752 
K5-Exhaust 5, F 1250.1 .416 676.74 ,231 
k6-Exhaust 6, F 1166.7 .520 630,36 .289 
K7-Exhaust Common, F 1275.5 1.187 690,83 .666 
Dry Bulb Temperature, F 74.088 .305 23.382 .170 
Wet Bulb Temperature, F 55.192 .045 12.885 ,025 
..M-Uater In, F 163.96 .074 73.312 ,041 
J2-Water Out, F 170.26 ,067 76.811 ,037 
J3-0Ü Sump, F 217.41 .501 103.00 .279 
•14-Fuel Inlet, F 86.245 .083 30.136 ,046 
J5-Air After Filter, F 97.777 .167 36,543 .093 
J6-Intake Manifold, F 103.50 .141 39,724 .079 
J7-Fu«l Return, F 91.728 .179 33.182 .099 
Pi-Fuel, PSIC 130,87 1,291 902.33 8.898 
P2-0il Gallery, PSIG 59.050 .125 407,13 .863 
P6-Ex Common, MH20G 25.824 .281 6.426 .070 
P7-Air Aft Filt, »H20V 4.272 .380 1.063 .095 
P8-Blowby, "H20G ,005 .038 .001 .009 
P11-Baro <Vent>, "Hg ABS   29.156 .003 98.733 ,009 
Speed, RPM 2099.0 3.618 2099.0 3.618 
Load, Lb-Ft 480.10 6,439 650,92 8.730 
Smoke, % 23.637 1,153 23.637 1.153 
Fuel Flow, Lb/Hr 89.031 .898 40.384 ,407 
Horsepower 191.88 2.377 143.06 1.772 
Corrected Horsepower 198.05 2.454 147.66 1,836 
BSFC, lb/hp-hr ,464 .010 .282 .006 
Corrected BSFC .450 .009 .274 .006 
Relative Humidity 27.613 .674 27.613 .674 
Reference Pressure, inHg   28.842 97.669 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE CN1644 
Bore : 
Stroke s 
Displacement 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset i 
Reference Pr^msurs 
Speed 
Load 
Fuel Flow i 
Brake Power s 
BSFC i 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate i 
Cumulative Heat Release 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ? 
Brake Thermal Efficiency ; 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude s 
Sensitivity i 
Premixed/'Diffusion Ratio : 

130.2 mm 
152.4 mm 
1 2169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.84 in-Hg 
2099 RPM 
480.1 lb-ft 
99.0 lb/hr 

191,88 bhp 
.464 lb.'bhp-hr 

29,42 kU/cyl 
7.29? MPa 
573.7 kPa/deg 

206.1 Joules/deg 
3396,44 Joules 
73.9 V. 
36.6 '/. 
29.7 V. 
5,8 degrees 
197,0 degrees 
42.85 -Vdegree 
30,1    degrees 

.19288 



880411.113808 AL-17355-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1177.2 1.264 636,22 ,702 
K2-Exhaust 2, F 1264.0 1.377 684.43 .765 
K3-Exhaust 3, F 1268.6 2.243 686.98 1.246 
K4-Exhaust 4, F 1233.7 .801 667.60 .445 
K5-Exhaust 5, F 1266.4 1.366 686.87 .759 
K6-Exhaust 6, F 1174.8 .729 634.91 ,405 
K7-Exhaust Common, F 1298.9 1.343 703.83 .746 
Dry Bulb Temperature, F 73.421 .709 23.012 .394 
Wet Bulb Temperature, F 54.644 ,098 12.580 .054 
..M-Water In, F 162.59 .193 72.551 .107 
J2-Water Out, F 170.26 .201 76.809 .112 
■J3-0il Sump, F 227.18 ,148 108.43 .082 
J4-Fuel Inlet, F 89.088 .054 31.715 .030 
J5-Air After Filter, F 100.91 .757 38.283 ,421 
•J6-Intake Manifold, F 106.83 ,966 41.572 .536 
J7-Fuel Return, F 93.657 .154 34.254 .085 
Pi-Fuel, PSIG 116,72 .894 804.75 6.163 
P2-0il Gallery, PSIG 55.458 .021 382.37 .146 
P6-Ex Common, "H20G 17.925 .189 4.460 .047 
P7-Air Aft Filt, "H20V 3.079 .572 .766 .142 
P8-Blowby, "H20G .012 .036 .003 .009 
PI1-Baro <Vent), "HgABS   29.159 .005 98.743 .016 
Speed, RPM 1800.2 4.065 1800.2 4.065 
Load, Lb-Ft 521.55 4.769 707.12 6.466 
Smoke, 2 17,168 .289 17.168 .289 
Fuel Flow, Lb/Hr 78.712 .167 35.703 .076 
Horsepower 178.77 1,970 133,28 1.469 
Corrected Horsepower 184.97 2.038 137.91 1.520 
BSFC, lb/hp-hr .440 .005 .268 ,003 
Corrected BSFC .426 .005 .259 ,003 
Relative Humidity 27.369 1.366 27.369 1.366 
Reference Pr^ssuntj    inHg   28.932 97.976 



HAW HIGH SPEED DIESEL - CUMMINS 
Bore i 
Stroke : 
Displacement : 
Compression Ratio i 
Injection Timing : 
Crankangle Offset i 
Reference Pressure * 
Speed : 
Load  : 
Fue1 Flow i 
Brake Power i 
BSFC i 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise! 
Peak Heat Release Rate ; 
Cumulative Heat Release 
Apparent Combustion Efficiency i 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency s 
Ignition Delay : 
Centroid Phasing s 
Centroid Magnitude .• 
Sensitivity s 
Premixed/Diffusion Ratio i 

HH22 0G 
130•2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
IS BTDC 

131.0 degrees 
28.93 in-Hg 
1800 RPM 
521.6 lb-ft 
78,7 lb/hr 
178.77 bhp 
.440 lb/bhp-hr 

26,50 kW/cyl 
7.826 MPa 
630,3 kPa/deg 

233.4 Joules/deg 
3486,16 Joules 
73.6 y. 
37.3 Ji 
31 .3 V. 
4.8 degrees 
194.2 degrees 
39.90 -Vdegree 
28.5 degrees 

.16804 

FILE i CN1646 



880411.114908 AL-17355-F AL-12920-L HH220 9 
Kl-Exhaust 1, F 1166 . 8 .837 630,47 .465 
K2-Exhaust 2, F 1225.3 .762 662.96 .423 
K3-Exhaust 3, F 1230.7 .644 665,95 ,358 
K4-Exhaust 4, F 1188.4 ,406 642,45 .226 
K5-Exhaust 5, F 1243.1 .692 672.84 .385 
K6-Exhaust 6, F 1145. 1 .657 618,41 ,365 
K7-Exhaust Common, F 1277.3 .948 691.85 .527 
Dry Bulb Temperatur«, F 74.308 .365 23.504 .203 
Wet Bulb Temperature, F 54.791 . 134 12.662 . 075 
J1-Water In, F 160,84 .259 71.577 . 144 
J2-Water Out, F 169.92 . 179 76.623 . 1 00 

J3-0il Sump, F 221.80 .273 105.44 , 151 
J4-Fuel Inlet, F 89.596 .069 31.998 . 038 
J5-Air After Filter, F 99.355 . 154 37.419 . 085 
,16-Intake Manifold, F 104.27 . 163 40.152 . 091 
J7-Fuel Return, F 92.336 .082 33.520 . 045 
P1-Fuel, PSIG 100.56 1 . 199 693,34 8,264 
P2-0il Gallery, PSIG 53.746 ,038 370.57 ,263 
P6-Ex Common, "H20G 13.491 . 170 3.357 , 042 
P7-Air Aft Filt, "H20V 2.380 .241 .592 . 060 
P8-Blowby, "H20G .006 .029 .001 .007 
P11-Bero <Vent), "Hg ABS 29.159 . 002 98.745 , 006 
Speed, RPH 1499,5 2.420 1499,5 2.420 
Load, Lb-Ft 565.48 1 .783 766.69 2.417 
Smoke, V. 11 .414 .453 11 ,414 . 453 
Fuel Flow, Lb/Hr 70.615 .508 32.030 .230 
Horsepower 161.45 .633 12 0.37 ' .472 
Corrected Horsepower 166,79 ,654 124.35 .488 
BSFC, lb/hp-hr .437 . 004 .266 . 002 
Corrected BSFC .423 . 004 .258 . 002 
Relative Humidity 25.884 .588 25.884 .588 
Reference Pressure, inHg 28.984 98. 152 



HAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE i CHI 643 
Bore : 
Stroke s 
Displacement : 
Compression Ratio s 
Injection Timing i 
Crankangle Offset ; 
Reference Pressure i 
Speed : 
Load  t 
Fuel Flow i 
Brake Power ; 
BSFC i 
Indicated Power 
Peak Pressure : 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate ; 
Cumulative Heat Release ; 
Apparent Combustion Efficiency t 
Indicated Thermal Efficiency 
Brake Thermal Efficiency ; 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio ; 

130.2 mm 
152.4 mm 
12169.7 cc 
15,5 to I 
19 BTDC 

181.0 degrees 
28,98 in-Hg 
1500 RPM 
565.5 lb-ft 
70.6 lb/hr 

161.51 bhp 
.437   lb/bhp~hr 

23.29   kwVcyl 
8.491   MPa 
750,2   kPa/deg 

296.1    vloules/deg 
3617,01    Joules 
70.9   V. 
36.5  y. 
31.5   '/. 
2.2   degrees 
191.1 degrees 
45.26 J/degree 
27.9 degrees 

.07893 



«8041t.120308 AL-17355-F AL-12920-L NH220 9 
K1-Exhaust 1, F 1140,5 2.315 615.84 1.286 
K2-Exhaust 2, F 1188.6 .634 642.54 .352 
K3-Exhaust 3, F 1190.8 .745 643,80 .414 
K4-Exhaust 4, F 1152.5 1.006 622,52 .559 
K5-Exhaust 5, F 12t4.7 .491 657.03 .273 
K6-Exhaust 6, F 1123.4 .759 606.34 ,422 
K7-Exhaust Common, F 1270.3 .689 687.93 .383 
Cry   Bulb Temperature, F 74.144 .303 23.413 ,169 
Wet Bulb Temperature, F 55.153 ,073 12.863 ,041 
J1-Water In, F 160.70 .166 71.499 .092 
J2-Water Out, F 170,63 .188 77.014 ,104 
•J3-0il Sump, F 216.10 .101 102.28 ,056 
J4-Fuel Inlet, F 90.446 .066 32.470 .036 
J5-Air After Filter, F 99.603 .128 37.557 .071 
.16-Intake Manifold, F 104.03 ,132 40.018 ,073 
J7-Fuel Return, F 93.157 .090 33.976 .050 
Pi-Fuel, PSIG 89.120 .365 614.46 2,517 
P2-0il Gallery, PSIG 51.470 .036 354.88 ,247 
P6-Ex Common, "H20G 12.914 .110 3.214 ,027 
P7-Air Aft Filt, "H20V 1.546 .223 .385 .055 
P8-Blowby, "H20G .027 .053 .007 .013 
Pll-Baro <Vent>, "Hg ABS 29,!60 .002 98.746 .006 
Speed, RPM 1299.3 1.488 1299.3 1.488 
Load, Lb-Ft 572.44 2.25! 776,12 3.052 
Smoke, K 12.659 .657 12.659 .657 
Fuel Flow, Lb/Hr 63.883 .258 28.977 .117 
Horsepower 141.62 .616 105.59 .459 
Corrected Horsepower 146.39 ,637 109.14 .475 
BSFC, lb/hp-hr .451 .003 .274 .002 
Corrected BSFC .436 ,003 .265 .002 
Relative Humidity 27.361 ,604 27.361 ,604 
Reference Pressure, inHg 29.046 98.361 



NAVY HIGH SPEED DIESEL - CUMMINS HH22GG FILE ; CN165G 
Bore i 
Stroke : 
Displacement : 
Compression Ratio ; 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure i 
Speed ; 
Load  : 
Fuel Flow t 
Brake Power : 
BSFC ? 
Indicated Power : 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ioxiition   Delay   i 
Centroid Phasing 
Centroid Magnitude : 
Sensitivity s 
Premixed/Diffusion Ratio t 

130.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181,0 degrees 
29.05 in-Hg 
1299 RPM 
572.4 lb-ft 
63.9 lb/hr 
141.57 bhp 
.451 lb/bhp-hr 

kwVcyl 
MPa 
kPa/deg 

i 4 Joules/deg 
Joules 

20.60 
8.929 
822.2 

339 
3645.74 
63.4 V. 
35.7 V. 
30.5 X 
1.9 degrees 

188.5 degrees 
51.44 J/degree 
25.6 degrees 

.07393 



880411.121441 AL-17355-F AL-12920-L HH220 9 
K1-Exhaust 1, F 1081.3 .836 582.93 .464 
K2-Exhaust 2, F 1090.8 .578 588,24 ,321 
K3-Exhaust 3, F 1096.7 .835 591,49 .464 
K4-Exhaust 4, F 1060.3 .859 571.26 ,477 
K5-Exhaust 5/ F 1124.7 1 .344 607.04 .746 
K6-Exhaust 6, F 1049.7 1 .302 565.38 ,723 
K7-Exhaust Common, F 1163.6 1 .237 628.64 . 687 
Ory   Bulb Temperature, F 75.441 .473 24.134 .263 
Wet Bulb Temperature, F 55,980 .050 13.322 . 028 
J1-Water In, F 159.57 .375 70.870 .209 
•J2-Water Out, F 169.78 .236 76,546 . 131 
J3-0il Sump, F 211.39 .398 99,659 .221 
J4-Fuel Inlet, F 89.359 . 114 31 .866 . 064 
J5-Air After Filter, F 100.76 . 093 38,198 . 052 
J6-Intake Manifold, r 105.04 .037 40,576 . 02J 
J7-Fuel Return, F 90.171 .065 32.317 . 036 

Pi-Fuel, PSIG 68,044 ,358 469,15 2.468 
P2-Oil Gallery, PSIG 46.429 .086 320,11 .590 

P6-Ex Common, "H20G 10.884 . 112 2,708 . 028 

P7-Air Aft Filt, "H20V 1 . 163 . 184 .289 . 046 
P8-Blowby, "H20G .022 .045 .005 . 01 1 
PI1-Baro <Vent>, "Hg ABS 29.157 . 003 98,736 . 0 09 

Speed, RPM 1100.0 1 .794 1100. 0 1 .794 
Load, Lb-Ft 553.74 2.585 750.77 3,505 
Smoke, X 12.402 .726 12.402 ,726 
Fuel Flow, Lb^Hr 52.452 .479 23.792 .217 
Horsepower 115.98 .624 86.469 .465 
Corrected Horsepower 120.05 .646 89.507 .491 
BSFC, lb/hp-hr .452 .005 ,275 . 003 
Corrected BSFC .437 .005 .266 . 003 
Relative Humidity 27.130 .907 27.130 .907 
Reference Pressure, i nHg 29.071 99.447 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G FILE i CN1652 
Bore i 
Stroke ; 
Displacement : 
Compression Ratio 
Injection Timing s 
Crankangle Offset ; 
Reference Pressure i 
Speed : 
Load  t 
Fuel Flow : 
Brake Power i 
BSFC i 
Indicated Power i 
Peak Pressure 
Peak Rate of Pressure Rise; 
Peak Heat Release Rate : 
Cumulative Heat Release i 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency : 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude 
Sensitivity s 
Premixed/Diffusion Ratio ; 

»30.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181,0 degrees 
29.0? in-Hg 
1100 RPM 
553.7 lb-ft 
52.5   lb/hr 

115.97  bhp 
.453   lb/bhp-hr 

16,51   kwVcyl 
8.785   MPa 
742.8 kPa^deg 

309,7   Joules/deg 
3437.74   Joules 
66.4   V. 
34.8   '/. 
30.4   V. 

1,6   degrees 
187.6   degrees 
48 . 1 3   .Vdegree 
25.0   degrees 

.06505 



CUMMINS NH220 LOG SHEET 
TEST NO._?_FUEL DATE^^gPAGE Jifi 

Operator         <^S 
Time                        <^ fM rsf f#:/D IO.fr /£>'3£> &:tff /o>.& 
Test Hour J5W /GiL,d /^friS /piiiij /£>*., o> ^~* '*S /tC** IU 
Speed, RPM 2#>ö /&9D #&> I1P& /f°& /#*o /in 
Load, lb—ft 172-% Sp-3- #*$, 77*1 <3S-i WjL AW 
Fuel Flow, lb/hr mx !OS.o %•*! 12-? w 3.0. f V-c 

Exh. Opacity, % &f> M* 4-0 %D /<o /.£> mo 

TEMPERATURES, DEC F 
Exhaust Cyl. 1 (l°1 lift t% <%> ifi (]<2 i^n 
Exhaust Cyl. 2 /m IMO V7 111 jto W 1/11 
Exhaust Cyl. 3 Ml mi V? 77,1 S5S Vtft m 
Exhaust Cyl. 4 im tin If? 791 sn qri im 
Exhaust Cyl. 5 in* im $6% 7/f soi iV7 Hie 
Exhaust Cyl. 6 /7/o tt/i m 676 97s Wl /nl 
Exhaust Common iw tin w 776 \tet 3?7 IIU 
Water In 77$~ a>i M 7/>l /6$ 767 lf>'^ 
Water Out Itf /&? i&f no 70 76? m 
Oil Sump &t te? fla- 1/7 2/7 Qo>? 3^ 
Fuel 3? w il V n 17 P 
Inlet Air n Jö^I 11 J> ffl n ft Pi 
Wet Bulb \ni 60.1 Q.I st? £/.t> (o.r if?-T 
Dry Bulb UM til ?3.0 71. f %o-r ^0.0 P>? 

PRESSURES, PSIG 
Fuel Pump /37*> fflz> 67-Ö H%ö 9 c.o 17.0 t/O-v 
Oil Gallery m Si/ U-l cfol 5?tO Sf-? 67,7t 

LOW PRESSURES 
Intoke Vac, in.water </.? u q.e> H.0 V H-l ll 
Exh. Comm., in.Water V)fl ({5 /CO Ifi-O llo iOX) /HD 
Blowby, In.water 0 0 ö a b 0 D 
Barometer, In.Hg mi\ tttl 7V7 d-m tf-13 fr& tf.a 



CUMMINS NH220 LOG SHEET 
TEST NO.J^_FUEL DATEy-/^PAGE jd 

Operator         /rAiy 
Time                       w 

//:*) wf 
Test Hour /fw £>/*»/ 
Speed, RPM /3bo //as 
Load, lb-ft Wf w 
Fuel Row, lb/hr 7$? f¥ 
Exh. Opacity, % </i.o \jao i 

L _ I 

TEMPERATURES, DEC F ! 

i 

I 
Exhaust Cyl. 1 söSt ?f7 1 

' Exhaust Cyl. 2 ///ö /*Y6 
i          1 

Exhaust Cyl. 3 0?& , 034 
Exhaust Cyl. 4 £X$D ?7f 
Exhaust Cyl. 5 0*1 Ml 
Exhaust Cyl. 6 /*& M{ 
Exhaust Common ,//AT /Oil 
Water In I6& tön 
Water Out /?£> /7l i !           ; 

Oil Sump 4/3 ■y>? \      \       1       i              ' 
Fuel ?J "f'2. l!i! 
Inlet Air ?? /ao i 
Wet Bulb 6d'f iP-ti 
Dry Bulb k/ tiXW 

1 

1 

PRESSURES, PSIG 

1 

Fuel Pump %o 1/.Ö 
Oil Gallery S3.Ö no 
LOW PRESSURES 

f 1 

Intake Vac, in.water 3-4 '■? 
Exh. Comm., in.Water fit ao 
Blowby, in.water Ö o 
Barometer, in.Hg m lf/7 



880412.094748 AL-17233-F AL-12920-L NH220 
Kl-Exhaust 1, F 1 1 06 . 7 .641 597.05 .356 
K2-Exhaust 2, F 1224.2 .393 662.31 .218 
K3-Exhaust 3, F 1248,6 .789 675,89 .438 
K4-Exhaust 4, F 1179.3 ,657 636,83 .365 
K5-Exhaust 5, F 1171.0 1 ,564 632.76 .869 
K6-Exhaust 6, F 1109,6 .737 598.69 ,41 0 
K7-Exnaust Common, F 1210.3 .825 654.59 .458 
Dry Bulb Temperature, F 72.455 .377 22.475 .209 
Wet Bulb Temperature, F 54.286 , 057 12,381 . 032 
J1-Water In, F 162.78 .201 72.655 , 1 12 
J2-yater Out, F 169.16 . 193 76.201 , 107 
J3-0Ü Sump, F 226.22 ,215 107.9 0 , 120 
J4-Fuel Inlet, F 88.799 .089 31 .555 , 049 
J5-Air After Filter, F 98.106 . 144 36.725 . 080 
J6-Intake Manifold, F 102.61 .349 39,226 . 194 
J7-Fuel Return, F 93.686 . 187 34.270 . 1 04 
Pi-Fuel, PSIG 136.81 1 , 043 943.27 7. 193 
P2-Oil Gallery, PSIG 57.108 . 055 393,74 .379 
P6-Ex Common, "H20G 26.547 , 179 6 .606 ,045 
P7-Air Aft Filt, "H20V 4.396 . 165 1 .094 . 041 
P8-Blowby, "H20G .000 . 036 .000 . 009 
P11-Baro <Vent), "Hg ABS 29.117 .004 98.602 , 014 
Speed, RPH 2100,8 3. 062 2100.8 3.062 
Load, Lb-Ft 471.01 4. 106 638.60 5.567 
Smoke, V. 22.631 ,508 22,631 .508 
Fuel Flow, Lb/Hr 112.49 1 . 169 51 .026 ,530 
Horsepower 188.40 1 .610 140,47 1 .201 
Corrected Horsepower 194.74 1 .665 145,19 1 ,241 
BSFC, lb/hp-hr .597 . 008 ,363 , 005 
Corrected BSFC .578 . 008 .351 . 005 
Relative Humidity 28.423 .772 28.423 .772 
Reference Pressure, inHg 28.794 97.507 



NAVY HIGH SPEED DIESEL - CUMMINS MH220G FILE CN1654 
Bore i 
Stroke s 
Displacement : 
Compression Ratio : 
Injection Timing : 
Crankangle Offset i 
Reference Pressure i 
Speed : 
Load 
Fuel Flow i 
Brake Power s 
BSFC : 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay ? 
Centroid Phasing s 
Centroid Magnitude s 
Sensitivity : 
Premixed/Diffusion Ratio : 

13 0.2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
IS BTDC 

131.0 degrees 
28,79 in-Hg 
2101 RPM 
471.0 lb-ft 
112.5 lb,'hr 
188.42 bhp 
.597 lb/bhp-hr 

30.21 kW/cvl 
7. 108 MPa 
768.4 kPa/deg 

318.7 Joules/deg 
3404.73 Joules 
61 . 1 y. 
31 . 0 V. 
24,0 y. 
13.0 degrees 
197,0 degrees 
61 .28 <Vdegree 
23.0 degrees 

.56375 



880412.095727 
KJ-Exhaust t, 
K2-Exhaust 
K3-Exhaust 
K4-Exhaust 
K5-Exhaust 
Kb-Exhaust 
K7-Exhaust 
Dry Bulb 
Wet Bulb 

AL-17233-F 
F 
F 
F 
F 
F 
F 

Common, F 
Temperature, F 
Temperature, F 

2, 
3, 
4, 
5, 
6, 

,3 
6 

,1 
3 
7 
3 

18 
3 

• M-Water In, F 
J2-Water Out, F 
J3-0il Sump, F 
J4-Fuel Inlet, F 
J5-Air After Filter, F 
J6-Intake Manifold, F 

■J7-Fuel Return, F 
Pi-Fuel, PSIG 
P2-0ii Gallery, PSIG 
P6-Ex Common, "H20G 
P7-Air Aft Filt, "H20V 
P8-Blowby, -H20G 
Pll-Baro <Vent>, "Hg ABS   29 
Speed, RPH 
Load, Lb-Ft 
Smoke, X 
Fuel Flow, Lb/Hr 
Horsepower 
Corrected Horsepower 
BSFC, lb/hp-hr 
Corrected BSFC 
Relative Humidity 
Reference Pressure, inHg 

AL-12920 
1112.0 
1218 
1229 
1178 
1177 
11 14 
1225 
74.412 
55.259 
162.01 
169.50 
227.50 
89.743 
102.89 
106.67 
93.376 
125.31 
55.331 

-L 

653 
411 
037 
1 16 

1800.0 
520.78 
26.054 
102.35 
178.48 
185.31 

.573 

.552 
27,158 
28.865 

NH220 
1 . 166 
.493 

1 .255 
1 . 197 
.623 

2. 112 
.995 
.643 
. 104 
. 197 
. 120 
. 126 
. 042 
.555 
.465 
. 195 

1 .030 
.025 
. 188 
.348 
. 073 
. 004 
889 
502 
540 
131 
834 
866 
005 
005 
194 

99 
05 
35 
70 
30 

599 
659 
665 
636 
636 
601 .50 
662.97 
23.562 
12.921 
72.229 
76.391 
108.61 
32.079 
39,383 
41.481 
34.698 
863.99 
381.50 
4.642 
.849 
.0 09 

98.598 
1800.0 
706.08 
26 . 054 
46,426 
133.07 
138,16 

.349 

.336 
27.158 
97.749 

9 
,648 
,274 
.697 
.665 
.346 
■ 173 
,553 
,357 
, 058 
,110 
, 067 
, 070 
, 024 
,3 08 
.259 
, 108 
, 100 
, i73 
, 047 
087 

, 013 
014 
889 
393 
540 
513 
622 
646 
003 
003 
194 



NAVY HIGH SPEED DIESEL - CUMMINS NH220G                        FILE : CN1656 
Bore i 130,2 mm 
Stroke i 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio » 15.5 to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset i 161.0 degrees 
Reference Pressure i 28.87 in-Hg 
Speed ! 1800 RPM 
Load  : 52 0.8 lb-ft 
Fuel Flow ! 102.4 lb/hr 
Brake Power i 178,49 bhp 
BSFC » .574 lb/bhp-hr 
Indicated Power i 27,17 kwVcyl 
Peak Pressure : 7.535 MPa 
Peak Rate of Pressure Rise; 990.7 kPa/deg 
Peak Heat Release Rate ; 404.7 Joules/deg 
Cumulative Heat Release s 3504.18 Joules 
Apparent Combustion Efficiency i 59.2 V. 
Indicated Thermal Efficiency .• 30.6 V. 
Brake Thermal Efficiency s            25 . 0 '/. 
Ignition Delay : 11,4 degrees 
Centroid Phasing t 195,2 degrees 
Centroid Magnitude i 70,70 J/degree 
Sensitivity : 22.8 degrees 
Premixed/Diffusion Ratio s               .50193 



«80412,101050 AL-17233-F AL-12920-L HH220 9 
Kl-Exhaust 1, F 826.64 .677 441,47 ,376 
K2-Exhaust 2, F 939.06 1,288 503.92 .715 
K3-Exhaust 3, F 936.99 ,776 502,77 .431 
K4-Exhaust 4, F 896,99 .351 480.55 ,195 
K5-Exhaust 5, F 867,74 .604 464,30 ,336 
K6-Exhaust 6, F 835.71 .468 446,5 0 .26 0 
K7-Exhaust Co«»on, F 894.26 .26 0 479,03 ,145 
Dry Bulb Temperature, F 77,870 ,715 25.434 .397 
Wet Bulb Temperatur«, F 56,973 .165 13.874 ,091 
•Jt -Water In, F 164,98 ,168 73.875 .094 
,'2-Water Out, F 169.24 .144 76.245 ,08 0 
•J3-0il Sump, F 222,10 ,181 105.61 ,100 
J4-Fuel Inlet, F 90.702 .057 32,612 .031 
•J5-Air After Filter, F 98.731 .221 37,073 .123 
J6-Intake Manifold, F 102.03 .158 38.904 .088 
J7-Fuel Return, F 91.420 ,139 33.011 .077 
PJ-Fuel, PSIG 65.592 .379 452.24 2.611 
P2-0il Gallery, PSIG 56.329 .098 388.38 .678 
P6-Ex Common, "H20G 16,167 .114 4.023 ,02« 
P7-Air Aft Filt, "H20V 3.381 .592 .841 ,147 
P8-Blowby, "H20G .015 .058 .004 .014 
P11-Baro <Vent>, "Hg ABS   29,120 .004 98.610 ,014 
Speed, RPM 1799.4 2.736 1799.4 2.736 
Load, Lb-Ft 370.49 3.210 502.31 4.352 
Smoke, "/. 6,533 .360 6,533 .360 
Fuel Flow, Lb/Hr 65.244 13.792 29.594 6,256 
Horsepower 126,94 1.245 94.642 .928 
Corrected Horsepower 131.33 1.288 97.919 .960 
BSFC, lb/hp-hr .514 .109 .313 .066 
Corrected BSFC .497 .105 .302 .064 
Relative Humidity 25.152 1.010 25.152 1,010 
Reference Pressure, inHg   28,871 97.768 



NAVY HIGH SPEED DIESEL - CUMMINS 
Bore : 
Stroke t 
Displacement i 
Compression Ratio : 
Injection Timing s 
Crankangle Offset : 
Reference Pressure : 
Speed : 
Load  : 
Fuel Flow 
Brake Power : 
BSFC ! 
Indicated Power s 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate ; 
Cumulative Heat Release : 
Apparent Combustion Efficiency : 
Indicated Thermal Efficiency i 
Brake Thermal Efficiency : 
Ignition Delay 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity ; 
Premixed/Diffusion Ratio s 

NH220G 
130.2 mm 
152,4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.8? in-Hg 
1799 RPM 
370.5 lb-ft 
65.2 lb^hr 
126.91 bhp 
.514 lb/bhp-hr 

19.61 kWVcyl 
6.457 MPa 
589.2 kPa/deg 

265.3 Joulesc'deg 
2510.46 Joules 
66.5 V. 
34.7 V. 
27,9 V. 
14.9 degrees 
194,5 degrees 
59.85 J/degree 
18.6 degrees 

.80503 

FILE CN1658 



880412,102134 AL-17233-F AL-12920-L NH220 3 
K1-Exhaust 1, F 682.94 .52t 361,63 .289 
K2-Exhau*t 2, F 777.81 .792 414.34 ,440 
K3-Exhaust 3, F 770.38 ,645 410,21 .359 
K4-Exhaust 4, F 726.61 1.340 385.39 .744 
K5-Exhaust 5, F 713.09 , 32t 378.39 .456 
K6-Exhaust 6, F 677.56 ,648 358.64 .36 0 
K7-Exhaust Common, F 719.79 1.056 382.11 .587 
i>ry   Bulb Temperature, F 75.908 .123 24.393 .063 
Wet Bulb Temperature, F 56.239 .032 13.466 ,0J3 
■J1-Uater In, F 166.94 .103 74.968 .057 
J2-Water Out, F 169.64 .051 76.465 .028 
•J3-0iI Sump, F 217.04 .233 102.8 0 .129 
M-Fuel Inlet, F 89.642 ,074 32.023 .041 
J5-Air After Filter, F 98.119 .106 36.733 .059 
J6-Intake Manifold, F 101.47 .041 38.592 .023 
J7-Fuel Return, F 88.615 ,050 31.453 ,028 
Pi-Fuel, PSIG 44.682 .170 308,07 1,173 
P2-0il Gallery, PSIG 57.306 .156 395.11 1.079 
P6-Ex Common, "H20G 14.890 .226 3.705 .056 
P7-Air Aft Filt, UH20V 3.535 .334 .880 .083 
P8-Blowby, "H20G .041 .041 ,010 .010 
Pll-Baro <Vent), "Hg ABS   29.124 .003 98,624 ,011 
Speed, RPM 1801.0 4.108 1801.0 4.108 
Load, Lb-Ft 278,04 3.361 376.97 4.557 
Smoke, '/. 5.240 .256 5.240 .256 
Fuel Flow, Lb/Hr 50.006 7.627 22,682 3.459 
Horsepower 95.345 1.229 71.087 .916 
Corrected Horsepower 98.584 1.271 73,501 .948 
BSFC, lb/hp-hr .524 .078 .319 .048 
Corrected BSFC .507 .076 ,303 .046 
Relative Humidity 26,948 ,292 26.948 ,292 
Reference Pressure, inHg   28.864 97.743 



NAVY HIGH SPEED DIESEL - CUMMINS NH22 0G FILE CHI 66 0 
Wore i 
Stroke t 
Displacement : 
Compression Ratio > 
Injection Timing 
Crankangle Offset : 
Reference Pressure s 
Speed : 
Load  i 
Fuel Flow : 
Brake Power s 
BSFC J 

Indicated Power : 
Peak Pressure   i 
Peak Rate of Prtsaur^t   Rise» 
Peak Heat Release Rate : 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency s 
Ignition Delay > 
Centroid Phasing » 
Centroid Magnitude ; 
Sensitivity s 
Premixed/Diffusion Ratio i 

130,2 mm 
152.4 mm 
12169,7 cc 
15.5 to 1 
19 BTDC 

181.0 degrees 
28.06 in-Hg 
1801 RPM 
278.0 lb-ft 
50.0 lb/hr 
95.33 bhp 
.524 lb/bhp-hr 

14.76 kwVcyl 
5.657 MPa 
415.8 kPa/'deg 
222.5 Joules/deg 

1900.29 Joules 
65.8 V. 
34.0 V. 
27.3 y. 
17.0 degrees 
194.6 degrees 
56.65 J^degree 
16.6 degrees 
I.02593 



880412,103100 AL-17233-F i ̂L-12920-L NH; 220 9 
Kl-Exhaust 1, F 491.79 .618 255.44 .343 
K2-Exhaust 2, F 562.27 .771 294.59 .429 
K3-Exhaust 3, F 558.33 1 .364 292.41 .758 
K4-Exhaust 4, F 525.62 1 .689 274.23 .938 
K5-Exhaust 5, F 505.45 1 ,392 263.03 .773 
K6-Exhaust 6, F 476.69 .516 247.05 .287 
K7-Exhaust Common/ F 511.03 1 .364 266,13 .758 
Dry Bulb Temperatur«, F 75.411 .231 24,117 . 128 
Wet Bulb Temperature,   F 55.717 .064 13.176 . 036 
J1-Water In, F 167.27 . 170 75.149 . 095 
J2-Water Out, F 168.48 , 155 75,823 . 086 
J3-0il Sump, F 211.78 . 152 99.877 . 084 
J4-Fuel Inlet, F 88,267 .088 31.259 . 049 
J5-Air After Filter, F 97.820 . 148 36,567 . 082 
J6-Intake Manifold, F 101 .22 ,051 38.455 ,028 
J7-Fuel Return, F 85.672 .099 29.818 . 055 
P1-Fuel, PSIG 23.559 i . 130 162.44 .896 
P2-OÜ Gallery, PSIG 58.359 .044 402.37 .302 
P6-Ex Common, "H20G 11.893 . 196 2,959 . 049 
P7-Air Aft Filt, "H20V 3.623 ,302 ■ 901 .075 
P8-Blowby, "H20G -.003 .050 -.001 .013 
Pll-Baro <Vent>, "Hg ABS 29.127 i ,0 03 98.634 . 01 f 
Speed, RPH 1798.9 3 .033 1798.9 3.033 
Load, Lb-Ft 131.72 ?, ,037 178.59 9.540 
Smoke, "A 1 .851 , 118 1 .851 , 118 
Fuel Flow, Lb/Hr 3 0.473 3 ,426 13.822 1 .554 
Horsepower 45.120 2 ,477 33.64 0 1 .847 
Corrected Horsepower 46.621 2 ,560 34.759 1 .909 
BSFC, lb/hp-hr .678 i ,094 .413 . 057 
Corrected BSFC .657 i ,091 .399 . 055 
Relative Humidity 26.409 ,386 26,409 .386 
Reference Pressure, inHg 28.860 97,732 



HAW HIGH SPEED DIESEL - CUMMINS NH22ÜG                        FILE i CN1662 
Bo«"« i 130.2 mm 
Stroke J 152,4 mm 
Displacement i 12169.7 cc 
Compression Ratio s 1 5,5 to 1 
Injection Timing i 19 BTDC 
Crankangle Offset i 181.0 degrees 
Reference Pressure : 28.86 in-Hg 
Speed i 1799 RPM 
Load  : 131.7 lb-ft 
Fuel Flow i 30,5 lb/hr 
Brake Power : 45.11 bhp 
BSFC i .676 lb/bhp-hr 
Indicated Power ; 8.52 kW/cyl 
Peak Pressure ; 4.424 MPa 
Peak Rate of Pressure Rise: 179.6 kPa/deg 
Peak Heat Release Rate ; 133,0 Joules/deg 
Cumulative Heat Release ; 1158,03 Joules 
Apparent Combustion Efficiency ; 65.6 V. 
Indicated Thermal Efficiency .• 32.2 '/. 
Brake Thermal Efficiency :            21 .2 V. 
Ignition Delay s 18,6 degrees 
Centroid Phasing ; 196.4 degrees 
Centroid Magnitude : 38.13 <Vdegree 
Sensitivity : 16.8 degrees 
Premixed/'Diffusion Ratio s              1.10818 



880412.103814 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 363.40 .318 184.11 .177 
K2-Exhaust 2, F 432.68 1.319 222.60 .733 
K3-Exnaust 3, F 432.54 .936 222.52 .520 
K4-Exhaust 4, F 418.13 1.590 214.52 .883 
K5-Exhaust 5, F 379.64 1.141 193.13 .634 
K6-Exhaust 6, F 348.46 .557 175.81 .309 
K7-Exhaust Common, F 391.39 1.427 199.66 ,793 
Dry Bulb Temperature, F 74.116 .105 23.398 .058 
Wet Bulb Temperatur«, F 54.911 .020 12.728 .011 
J1-Water In, F 168.59 .161 75.885 .090 
J2-Water Out, F 169.10 .164 76.166 .091 
•J3-0il Sump, F 208.48 .097 98.045 .054 
J4-Fuel Inlet, F 86.741 .091 30,411 .051 
J5-Air After Filter, F 98.226 .056 36.792 ,031 
J6-Intake Manifold, F 102.32 .155 39,068 .086 
J7-Fuel Return, F 82.258 .151 27.921 .084 
P1-Fuel, PSIC 13.220 .075 91.147 .520 
P2-0Ü Gallery, PSIG 58.757 .059 405.11 .409 
P6-Ex Common, "H20G 9.819 .115 2,443 ,029 
P7-Air Aft Filt, "H20V 3.613 .508 .899 .126 
P8-Blowby, "H20G -.002 .043 -.000 .011 
P11-Baro <Vent>, "Hg ABS 29.126 .005 98,632 .017 
Speed, RPH 1799.8 2.806 1799,8 2.806 
Load, Lb-Ft 44.310 2.682 60,076 3.637 
Smoke, X 1.416 .103 1.416 ,103 
Fuel Flow, Lb/Hr 21.783 2.113 9.880 .959 
Horsepower 15.184 .909 11,32t ,678 
Corrected Horsepower 15.691 ,939 11,699 ,700 
BSFC, lb/hp-hr 1.444 .203 .878 ,123 
Corrected BSFC 1.397 .196 .85 0 .119 
Relative Humidity 26.691 ,220 26.691 ,220 
Reference Pressure, inHg 28.860 97.733 



NAVY HIGH SPEED DIESEL - CUMMINS HH22ÖG FILE CN1664 
Bore » 
Stroke i 
Displacement i 
Compression Ratio 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure J 
Speed i 
Load  i 
Fuel Flow ; 
Brake Power ; 
BSFC i 
Indicated Power ; 
Peak Pressure : 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate i 
Cumulative Heat Release : 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency : 
Brake Thermal Efficiency ; 
Ignition Delay i 
Centroid Phasing i 
Centroid Magnitude ; 
Sensitivity s 
Premixed/Diffusion Ratio : 

13 0,2 mm 
152.4 mm 
12169.7 cc 
15.5 to 1 
19 BTDC 

541.0 degrees 
25,86 in-Hg 
1800 RPM 
44.3 lb-ft 
21.8 lb/hr 
15,19 bhp 

1.436 lb/bhp-hr 
4.6S   kwVcyl 

3.80?   MPa 
108.4   kPa^'deg 

76.6   Joules/'deg 
708.251    Joules 
56.2  •/. 
24.7 y. 
10.0 V. 
18.1 degrees 
197.9 degrees 
23.43 0/degree 
18.8 degrees 

.96262 



8804t2.105321 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1072.3 .875 577.97 .486 
K2-Exhaust 2, F 1164.4 1 ,293 629.09 ,718 
K3-Exhaust 3, F 1160.5 2 ,729 626.95 1 .516 
K4-Exhaust 4, F 1116.6 1 .779 6 02.58 .989 
K5-Exhaust 5, F 1137.2 1 .493 613.99 .829 
k'6-Exhaust 6, F 1085.2 .480 585.09 .267 
K7-Exhaust Coiion, F 1180.3 1 .563 637.93 .868 
Dry Bulb Temperature., F 75/350 .215 24.084 . 120 
Wet Bulb Temperature, F 55.231 . 063 12.906 .035 
J1-Water In, F 162.40 .084 72.446 . 047 
J2-Water Out, F 170.79 .050 77. 106 . 028 
J3-0il Sump, F 211.63 . 127 99.794 .071 
J4-Fuel Inlet, F 89.408 .091 31,893 . 051 

J5-Air After Filter, F 101 .33 . 069 38.518 . 038 
J6-Intake Manifold, F 106.12 .063 41.176 . 035 

J7-Fuel Return, F 94.446 .037 34.692 . 021 

Pi-Fuel, PSIG 107.23 .740 739.31 5 . 099 

P2-0il Gallery, PSIG 56.528 .032 389.75 .220 

P6-Ex Common, "H20G 14.167 , 182 3.525 , 045 

P7-Air Aft Filt, "H20V 2.171 .223 .540 . 056 
P8-Blowby, "H20G .014 .031 ,003 . 008 
Pll-Baro <Vent>, "Hg ABS 29.121 . 001 98,614 . 0 05 

Speed, RPM 1500.8 2 .609 1500.8 2 .609 
Load, Lb-Ft 555.06 3 .534 752.55 4 .792 
Smoke, "/. 32.823 1 .823 32.823 1 .823 
Fuel Flow, Lb/Hr 91.824 5 . 190 41 ,650 2 .354 
Horsepower 158.62 .957 118.26 .714 
Corrected Horsepower 164.37 .992 122.55 ,739 
BSFC, lb/hp-hr .579 . 035 .352 . 021 

Corrected BSFC .559 .034 .340 . 021 

Relative Humidity 25.073 .362 25.073 .362 
Reference Pressure, inHg 28.961 98. 073 



NAVY HIGH SPEED DIESEL - CUMMINS 
Sore i 
Stroke s 
Displacement > 
Compression Ratio t 
Injection Timing s 
Crankangle Offset t 
Reference Pressure s 
Speed ; 
Load  i 
Fuel Flow i 
Brake Power : 
BSFC i 
Indicated Power i 
Peak Pressure i 
Peak Rate of Pressure Rise: 
Peak Heat Release Rate : 
Cumulative Heat Release ; 
Apparent Combustion Efficiency ; 
Indicated Thermal Efficiency s 
Brake Thermal Efficiency s 
Ignition Delay 
Centroid Phasing s 
Centroid Magnitude i 
Sensitivity : 
Premixed/Diffusion Ratio : 

HH22QG 
130,2 mm 
152,4 mm 
12169.7 cc 
15,5 to I 
19 BTDC 

131.0 degrees 
28.96 in-Hg 
1501 RPM 
555.1 lb-ft 
91.8 lb/hr 
158,65 bhp 
.579 lb/bhp-hr 

kW^cyl 
MPa 
kPa/deg 
8 Joules/deg 

Joules 

FILE CN1666 

23,47 
8, 1 12 
1204. 
486 

3558 
55.9 
29 
24 
9 

192. 0 
80.81 

5 
8 
,5 

58 
V. 
V. 
V. 
degrees 
degrees 
J/'degree 

21 5 degrees 
43990 



880412.tf0526 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 1044.6 ,770 562.55 ,428 
K2-Exhaust 2, F 1110.4 1.229 599.12 .683 
K3-Exhaust 3, F 1089,9 2.151 587,71 1,195 
K4-Exhaust 4, F 1061.1 1.156 571.70 ,642 
K5-Exhaust 5, F 1088,1 ,710 586.70 ,395 
K6-Exhaust 6, F 1054.8 .820 568,22 .456 
K7-Exhaust Common, F 1111,1 ,891 599.50 .495 
Dry Bulb Temperature, F 76.709 .231 24.838 .128 
Wet Bulb Temperature, F 55.826 ,033 13,236 ,018 
■J1-Water In, F 160.20 .110 71,224 .061 
J2-Water Out, F 170,10 .085 76.721 .047 
J3-0il Sump, F 212.65 .155 100,36 .086 
J4-Fuel Inlet, F 91.748 .087 33.193 ,049 
J5-Air After Filter, F 102.14 .081 38,965 .045 
J6-Intake Manifold, F 106,92 ,052 41.625 ,029 
J7-Fuel Return, F 94.326 .098 34.625 .054 
Pi-Fuel, PSIC 93.781 .294 646.60 2.028 
P2-0il Gallery, PSIG 53,099 .012 366.10 .082 
P6-Ex Common, "H20G 12,367 .116 3.077 .029 
P7-Air Aft Filt, "H20V 1.686 .151 .420 .038 
P8-Blowby, "H20G .035 .032 .009 .008 
Pll-Baro <Vent>, "Hg ABS   29.122 .003 98.617 .009 
Speed, RPN 1297,9 2.317 1297.9 2.317 
Load, Lb-Ft 554.59 4.442 751.92 6,023 
Smoke, ?i 46.987 2.381 46.987 2.381 
Fuel Flow, Lb/Hr 77,213 6.537 35,023 2.965 
Horsepower 137.06 1.289 102.19 .961 
Corrected Horsepower 142.13 1.337 105.97 .997 
BSFC, lb/hp-hr .563 .045 .343 ,027 
Corrected BSFC ,543 .043 .330 ,026 
Relative Humidity 24.101 .466 24,101 ,466 
Reference Prnssur»,    inHg   28.998 98.197 



NAVY HIGH SPEED DIESEL - CUMMINS NH22ÖG FILE ; CH1668 
Bore i 130.2 mm 
Stroke : 152.4 mm 
Displacement : 12169.7 cc 
Compression Ratio : 15.5 to 1 
Injection Timing ; 19 BTDC 
Crankangle Offset i 181.0 degrees 
Reference Pressure i 29.0 0 in-Hg 
Speed ! 1298 RPM 
Load  : 554.6 lb-ft 
Fuel Flow } 77.2 lb/hr 
Brake Power i 137.07 bhp 
BSFC : ,563 lb/bhp-hr 
Indicated Power s 20.72 kUI/cyl 
Peak Pressure : 8.539 MPa 
Peak Rate of Pressure Rise.' 1333. kPa/deg 
Peak Heat Release Rate i 544.0 Joules/deg 
Cumulative Heat Release s 3597.46 Joules 
Apparent Combustion Efficiency : 59,1 'A 
Indicated Thermal Efficiency i 30,9 V. 
Brake Thermal Efficiency : 25.4 V. 
Ignition Delay t 8.5 degrees 
Centroid Phasing » 190,3 degrees 
Centroid Magnitude s 92,07 ^degree 
Sensitivity i 20.8 degrees 
Premixed/Diffusion Ratio s ,40957 



980412,111802 AL-17233-F AL-12920-L NH220 9 
Kl-Exhaust 1, F 998,42 ,671 536,90 ,373 
K2-Exhaust 2, F 1044.8 .930 562.65 ,517 
K3-Exhaust 3, F 1030,3 1,176 554,60 ,654 
K4-Exhaust 4, F 974.54 1,158 523.63 ,643 
K5-Exhaust 5, F 1012,0 .710 544,45 .395 
K6-Exhaust 6, F 1011,1 .683 543.93 .38 0 
K7-Exhaust Common, F 1040.6 .543 560,31 .302 
Dry Bulb Temperature, F 77.353 .159 25.196 .088 
Wet Bulb Temperature, F 55.929 .043 13.294 ,024 
■J1-Water In, F 160.39 .214 71.328 ,119 
J2-U*ater Out, F 170,93 .130 77.184 .072 
J3-0il Sump, F 208.98 ,195 98.324 .108 
J4-Fuel Inlet, F 92.078 .044 33.376 ,024 
J5-Air After Filter, F 100.06 .083 37.814 .046 
J6-Intake Manifold, F 104,47 .063 40.263 ,035 
■J7-Fuel Return, F 93.317 .068 34.065 . 03P 
Pt-Fuel, PSIG 76.612 .608 528.22 4.192 
P2-0Ü Gallery, PSIG 47.065 .034 324.50 .233 
P6-Ex Common, MH20G 11.813 .083 2.940 ,021 
P7-Air Aft Filt, -H20V 1.316 .203 .328 .050 
P8-Blowby, "H20G ,045 .028 .011 .007 
PU-Baro   <Vent>, "Hg ABS   29,118 .002 98.604 .003 
Speed, RPM 1101.7 2,293 1101.7 2.293 
Load, Lb-Ft 546.98 4.099 741.60 5,557 
Smoke, V. 50.469 2,120 50.469 2,120 
Fuel Flow, Lb/Hr 76,535 8.954 34,716 4.062 
Horsepower 114.74 ,799 85.544 .596 
Corrected Horsepower 118.76 .827 88,547 .617 
BSFC, lb/bp-hr .667 .077 ,406 ,047 
Corrected BSFC .644 .074 .392 .045 
Relative Humidity 23.154 .371 23,154 ,3?\ 
Keference Pressure, inHg   29,021 98.276 



NAVY HIGH SPEED DIESEL - CUMMINS HH220G FILE : CN1670 
Bore : 
Stroke : 
Displacement i 
Compression Ratio » 
Injection Timing ; 
Crankangle Offset i 
Reference Pressure i 
Speed i 
Load  : 
Fuel Flow i 
Brake Power ; 
BSFC : 
Indicated Power i 
Peak Pressure : 
Peak Rate of Pressure Risei 
Peak Heat Release Rate i 
Cumulative Heat Release ; 
Apparent Combustion Efficiency 
Indicated Thermal Efficiency ; 
Brake Thermal Efficiency : 
Ignition Delay s 
Centroid Phasing ; 
Centroid Magnitude : 
Sensitivity ; 
Premixed/Diffusion Ratio i 

NH22 0G 
130.2 mm 
152.4 mm 
12169 —• . ? cc 
15.5 to 1 
19 BTDC 

lot .0 degrees 
29.02 in-Hg 
1102 RPM 
547.0 lb-ft 
76.5 lb/hr 
114.77 bhp 
.667 lb/bhp-hr 

16.93 kwYcyl 
8.696 MPa 
1270, kPa/deg 

525. 6 Joulesc'deg 
3394.E '7 Joules 
47, 0 'A i 
25,5 a r 
21 .5 'A i 
6.9 d legrees 
186.6 degrees 
97. 19 J/degree 
18.7 d egrees 

.36906 
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